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Att, Z'J-il/SJfcli'xf D7'J- £ S L , 20 
R 1 . R 2 45±0*R 3 I^t»4LT, *jK v ab^ n a =, h n x ->7/> C , - C 
6 -7fr*fr. t HP + fSftttC, - C. -7*3*5' ( 15 IB fc *> T » C , - C » - 
7;^*feilfC, - C s - 7 A/ ^ * i/ it % M K s ADfy, tHn + i'^itfC, - C 
4 -7*3 + i'fr6)«SS!ll«51«?ft«l4'5 3«(!)H-SftliaS;5l'l»||)|ihT 

R 4 it. h V 7 A>*u y =f- )V )h if =. C , - C 6 -7;t/*;l/*;l/3p^;K C , - C 6 
-/^n + v-A/l/^z/K C , - C 6 -7;l/^ry + ->*;l/*-;K t FD4i/**#z;l/ 
, 7 5 7 A - ;l/ N ty-Jft(iy-c , - C 4 -7* + ;l/75y*;W;;K C 6 - 
C, o - 7 V -)V7 5 y jj A>if-As, 7 V 'vf □7 l J-;l/A*t^;K 
'\fD->^J)l/A;l/#-;K Q7'J-JK 'n r o */ >? y S ft tt f 7 / ( M E K 43 f 30 
T\ C , - C 6 - 7 )V * A/ ± A> if- - A> , C , - C 6 - 7 ;!/ 3 * S/ # ;V # - ;K ty-fe± 
tf 5? - C , - C 4 - 7 ;1> * ;!/ 7 5 y ± fl X - A/it , C 3 - C 8 - f t> □ 7 A/ * /l/ , t Fa 
* , C , - C 4 - 7 A* 3 * is . C , - C 4 - 7;l/3^->A;H;-;b > fc p □ 4- $/ ± A> if 

— > 75;*;P*-;K ty-fciffy-C, - C 4 -7* + ;l/7;y*;i/*-;k c 
, - C 4 - 7 ;1/ * ;b * ;b # - ;i/ 7 5 y . ( c , - c 4 - 7 ;b * ;W * >l/ # « ;i/ ) - c , - C 
4 -7*+;i/7;y, ->7y, 75/, ty-feitfv'-c, - c 4 -T/n-ArsA 

^TD7'J-)K 'N r P ~> £ V Ay £> J; tf h V - ( C , - C 6 - 7 ;l/ * ;b ) - -> U * £ 0. 

M E tc v> t , d?!)-;!/*;^-;!/, *\ r o ~> y y ;i< -h A/ # - ;b , d7'J-A 
fcitf^r ni/^ y jvit, MtC, -C 4 -7;V + ;Vff^?ntfe<t^) £*Ls 40 
R 5 tt . Anyy, tFD + J/, C, - C 6 - 7;V3*i/, C, - C 6 - 7)^y + '>, 
C, - C 6 - 7;l/*/l/f-*, 757, ty-fe^tfi^-C, - C 6 - 7 ft> * ;l/ 7 5 y . 7 
•J - ;l/ 7 5 / , tKn**y*;l/#;*, C, - C 6 - 7 * 3 * * ;l> #- /l/fc «£ XSm - 0 
-C, - C 4 - 7;l/*;U-0-C, - C 4 -7;l/***6«iS*>61«?ni l 

ioH-sftttaasSffiftjnTti^c , -c 4 -7;i/*;i/£«f 
$ ft a x 

R 5 tt , 75/*3iU 

R 6 (i , ?J< ig „ c , - C 6 -7* + ;k * ;b 5 ;l/ , 75y A/^-zK * y - g: ft (J - 
C, - C 4 - 7*^;l'75yA;l'*'-;l/ 1 C 3 - C 8 - i/ y n 7;l/*;P A C, 

- C 6 -7**;l/*;l/#r;K C , - C 6 - 7 * 3 * -> * rt> # - ;1/ > N - (C, - C 4 - 50 



7 N- (C, - C 4 - 7 ;b * )\> 7. ;1/ * - ;V) - 

N - (C, - c 4 -7;i> + /i/) -75;*;l/*-/K ^td/'J-^K 'xf a a s tr V 
/\ r u 7 y - ft? * ;l/ # - )V $ ft « r a -> £ y ;l/ * ;l/ # - ft, ( hS IE £ 43 T , C , - C 6 
-7;P*;K ^/-ISZW-C, - C 4 -7;l/**7S/A;l/#-;K C , - C 6 -7 
ft, ^ ft, ii ft/ ^ — ft/ , C, - C 6 - 7 ;!/ 3 + -> # ;t/ # — ;W '\rn7 l J-*$J;tf'\TD-> 
*y;Mi, 7'J-;K ^fDrD-A, t: Kn*i/ X C , -C 4 -7;l/n*v- % t fd* 
A ;b # — ;l/ , C , - C 6 - 7;l/3 + ->A;l/t;r;P > 75;***^*, ty-fcitf-^ 
-C, - C A - 7 ft/ * ;I> 7 5 / * * # ^ A> , 757, ^/-feitf^-C, - C 4 - 7 ^ 
*;l>7Sy. C, - C 4 - 7;^;l/*;H^;V75/, h y - ( C , - C 6 - 7 ;l/*;t/) 
- >> 'J /K ^>7 / x -*3 J: tfi/*- C , - C 4 - 7;l/*;b7 5 J - C , - C A -7 ft/* 10 
;l/7 5y*;l't^;l' 1 C, - C 4 -7)l/^*i/-C 1 - C 4 -7/l/ + ;l/7S/ii/«-;l' 

4oit;-'ND-yyA>e>fiKsp^5>SK^n§iA^3ffl<DiBi-tft(is^? ( aT*ag5^nT 
t <fc ^ ) % * f . 
s ft « . 

Ht2] 



OL^ -Jt M ^ 



20 



R 6 A \t< 7K«feitf C , - C 6 — 7;l/*;Va»&fS3Sfr&aiRStu 

ntt, i $ ft« 2 coeia^^-r) ogp^^a 

R 7 tt, a d y y , - hn, i/77« C , -C 6 - 7;b*;K HHn + J'SftttC, - C 
6 7*3 + -> (BuEtCfcl^T. C, - C 6 -7 ft/* ft/%> Z.XS Z x - C 6 -7;bn + i^tt. 

Hfc, Aayy, tFn + ->feitfC,-C 4 - 7-/V 3 * i/ c, fiSU> ft e, g& $ ti % i 

HT, 30 
Y 1 „ Y. 2 , Y 3 % Y 4 <k tf Y 5 It, 5v>t»fiLT, CHSfcttN^iU C C T\ 

2 3 

Att, 7'J-;HSfeS'\fn7y-;H^iL, 
R 1 . R z feitfR 3 tt, SWcaiLT, 7km. ADiry, - ha, >>77, C, - C 

6 -7;l/ + ;K tFa*->JfcliC, - C 6 -7/1/ 3** ( ffi £ tc </■> T , C , - C 6 - 

7 ;P * A/ 43 «fc Cf C , - C 6 - 7 ;l/ n * ~> a „ g lc , nafy, F a * -> 43 <}: tf C , - C 
4 -7;V3*i/*^)S5S*^HR«n5 lfr£3<i^|s)-£ft«g&3«T-B«S£nT 

fe <fc V> ) * m L , 40 
R 4 It, C , - C 6 - 7 ;l/ * ft/ i3 ft' * - ;!/ , C , - C 6 - 7 ;!/ n * -> * ;1/ # - ;b „ C, - 
C 6 - 7 ft, >r y * f> ft* # - ;l/ . n FP + ^A;Ptl-;K 7 5/A;l'*-yK * / - $ ft 
tt V - C , - C 4 -7^*;V7 5 7A;l't^;k C 6 - C , 0 - 7 V - )l 7 Z S ft ft< X - 
*\ 7- a 7 y — ;l/ * ;!/ # — ;1/ , ^\ r n -> £ y ;P A ;1/ 1' - ft* , *\ <t n 7 y — ft> , 'n t a ~> 
7 y ftti->7 / (tuIBlcfev^T, C , - C 6 - 7 ft>*i\>ti C , - C 6 -7 

^3 + ->A;l/t;r;K * / - 43 <£ 15 'J - C , - C 4 - 7 ;l/ 7 5 J A ;U # - It , C 3 
-C 8 - ->^P7***, tKD*i/, C, - C 4 - 7;b3*->, C, - C 4 - 7 ;P a * 
A ;l/ # - ;l/ v tFo + S/***-*, 7 5 7 * * - ;!/ , € / - is <t t>* V - C , - C 4 
-7 )1*j17 5. / J] C , - C 4 -7* + ;l'A;l'#-;l'75/ 1 757, t/- 

fc J: X} 'y - C , - C 4 - 7 ;!/ + ft> 7 5 / » 'n x d 7 U - ft> , u z/ 5 V )l is £ Xf h V - 50 



R'tt, Anyv, tFn + f, C, -C,-7*3*'A C, - C 6 -7;^/ + A 
C i -c»-7>l/* 757, *y-fe<fctf->*-c, - c 5 -7;P*;l/75/, 7 

9-*75/, t Ka*S/*** — C , - C 6 - 7 )Vu * fj J; XS S- 0 

-C , - C 4 -7rt/*/t/-0-C, - C 4 -7;U*;P*»6j«*»*»6»JR«n*i*»63 

ffloH-sftBaftsi'pinsnTt.i^Ci - c 4 - 7 ;v * ;i/ & & -r *v 

£ fc « . 

R 5 ti, 7$;%iL, 

R 6 tt. C , - C 6 -7/l/*;K fr/l/S/K 7 5 / jj>V$=.fr, * y - $ fee *J- 10 

C , - C 4 - 7 ;P =*■ ;l/ 7 5 / * ;l> # - ;V , C 3 - C 8 - i/ 5 a 7 )\> * ;i/ * >V # - ;P , C , 

- C 6 -7;!/ + ;l/A;l'^^;V, c , - C 6 - 7 ;1/ a * * )h * - ;1/ N — ( c , - C 4 - 
7;l/*;l/X';V*-;W -75/i/l/t;z;K N - (C, - C 4 - 7 fr* )V X >V fr) - 
N - ( C , - C 4 - 7/1/^/1/) -75/A;l't;-;K ^fD7!)-*, ^fni/^JiK 
^TD7!I — ;W ;b ^' ; ;1/ J I: (j 'Nx a ■> J 'J ;l/ ;1/ — ( M ffi fc 33 ^ T , C , - C 6 
-7;b*;b, ty-fei^y-C, - C 4 -7;^*7S/A;l'*z;K C, - C 6 -7 ' 

c, - C 6 - 7/V3 + ->A;W-;l/, 'Nf a 7 V -;Pfe<t (f^f a 
jVtt, 7iJ-;K 'n 7 a 7 U - ;K tFa + A c , - C 4 - 7 ;b n * , tHn* 
f * ;l/ # ^ ;1/ „ C , - C 6 - 7;l/n + ->A;l/$r;K 7 5 / * ;l/ # - ;l/ , * / - J; tf 'J 

- C , - C 4 -7/^*7 5;*;l/^-;K tZ-feitf^-C, - C 4 - 7 /I/ 20 
+ /1/75/, C , - C 4 - 7 frZ-Jll] )1$-)17 s. y , h';-(C,-C 6 -7;I/*;l/) 

->77v ty-fejctf-^-C, - C 4 - 7;l' + ;l/75/-C, - C 4 -7/1/3- 
*757A;l/^-;K C , - C 4 - 7*3*->-C l - C 4 - 7;l'+;l'7;/A;l/t;z;l/ 
4oJ:r^Nn7;/fr£j£;5Pfr£)ltR£tx3 1 5> 3 <@ © H- $ fc tt g£ 5 £ TfStft * ti X 

* ft tt » 
R 6 , 5* : 
Hb3 3 




30 



(3* > 

R 6 7j<jSt*5 J; t>* C , - C 6 -7;P*;l>fr&j**»;&»&aS?;£ft % 

nfi, 1 Sicfett 2 OSa^St) <9g&#£SU 

R 7 (± . nny>, - Fa, 5/ 7 / , C , - C 6 - 7;V + ;K tFn + ->Jfc«C, - C 

6 7 ;l/ a * ( M 12 tc fe i> t , C , - C 6 - 7 ;V * ;V <fc if C , - C 6 - 7 ;l/ 3 * > « „ 40 

It« «nyy, tFD^->feiffC, - C 4 -7;l/3*-/^c,^5S^5I«$ti5 1 

i!c6 3i<DH-SftttS48l-ei»SftTt,J:i ( 0 £: S L , 

fit, 

Y 1 % Y 2 , Y 3 . Y 4 feilfY 5 S^tafibT, CHJftttN^SU Ltt, 

c <oma. 0 , 1 $ fcti 2 floajRjR^s^tr , n$5 1 mmv-mx en ©{t-&». 

[fflt#«3] 

Ati, 7i-)K t7f ;H feti s; b s 
R 1 > R 2 *5.£ If R 3 fi, S^tttfiLT. *3K, 7/^o> ^od, 7at, ;fD, 
>7 7, ;>< ?-/K x^/K h';7;l/*D)(f^$fettHJ7;V*D^ h + j/Sai, 
R 4 ti , C , - C 6 - 7 )l * /V * ;l/ # - /I/ , C , - C 6 - 7 /I> a # f * i >K t K n 50 



*-> **3px*, 7 5 7 **;J*x*„ t;-C, - C 4 -Til/^/l/JS/A^^-^Sft 
ii->7/ (tulElcfc^T, C, - C 6 -7/H;^Jl/3H^;K C , - C 6 -7*3*->* 
*#-*, feitfty - C , - C 4 -7***7 57 A ;l> #x * « , C 3 - C 8 - > $ u 
7***, tPD + j/, c, -c 4 -7*n*s/, c, - c 4 - 7*3*s/**;a*x*, 

75/, ^y-$fc«^-C, - C 4 -7***75/', AfD7'J-;l'feW'\fD-> 
U 

R 5 tt , 7 * * $ fe tt x f- * * m L , 

R 6 It. *fg, C , - C 6 -7***, ^/-Sfcttv"- C , - C 4 -7***7 

* # - * x C , - C 6 - 7 * * * * * 4* x * , C , - C 6 - 7 * n * i/ * * * - * $ fc « 
^fn-/? y *****-* (fuElc *> v>T , C , - C 6 - 7***43 «fc O* C , - C 6 -7 

* 3 * -> * * # - * ti „ -r n 7 U — * , t.FD*-> v C,-C 4 -7*3*S/ % t Fa 
*S/**2|*x*, C, - C 6 -7*3*$/**^^*, '7 5 / ***-*, ^y-^itf 

- C , - C 4 - 7 * * * 7 5 7 * * # x * x ~> 7 7 , 757, * 7 - 43 <£ O* ~>* - C , - 
C 4 -7;H*75/^6!5S*^IR?n5 1 fr£ 3j]IOIl-3;fc«il&&ST*Bg! 



£ ft (i , 
R 6 tt , S : 
lit 41 




r 6 A a, Tkm&XTSc , - c 4 - 7;i/***»6/asw^5siR*n, 
fit, 

R 7 It % AD^V, - ho, i/ 7 7 , HJ7**D/f*, F U 7 * * □ 7 b * -> , 7 

* $ fc a x ^ * * m b , 

IT, 

Y 1 , Y 2 , Y 3 , Y 4 IS&rSY 5 tt, ^tl^ft, CH^«t, W**lSfc«2E*0 
-IKS ( I ) (Dit-S® 0 

a tt , 7 x x * $ £ « tr y s* *g« * m l , 

R z It , 7 * * a , £ n a , 7nt, - 

R 4 (4 , -> 7 7 , C , - C 4 - 7 * * * * * # x ;I/ £ fc It C , - C 4 - 7 * 3 * -> * * # 
x* (tuIStcfe^T, C , - C 4 - 7*3* i/**^x*(i. t Fa*$/, C , - C 4 - 
7 * n * i/ , C , - C 4 - 7 * X* A * ;j? - *, *7-43<fctf :>*-(:, - C 4 - 7 * * 
*7 5/ , '\fD7'J-;l/feJ;D''\fDi/^>J;l/ i !)^^Sfflfil)^ijRSn5lT'i»?n 

R 5 & , ^ f;l'^SL, 

R 6 « , * 3R , C, - C 4 -7***, ^ 7 - 3: ft fi - C , - C 4 - 7***757* 

* # - * „ C , - C 4 - 7 ******* x * $ ft (i C , - C 4 - 7 * 3 *->***' x * ( 
B$fefci5^T, C , - C 4 -7***43 J; Xf C , - C 4 - 7*3*i/****~ *«, s\f 
d 7 y - * , tFa + ->, C, - C 4 - 7 * 3 * , t F d *->***' n * „ 7 5 7 * * 
X X * , ty-iiitfi/'-C , - C 4 -7***757***'-*, 757, * 7 - 43 £ 
tfS?-C, -C 4 -7***757fr5$£t¥fr£jliRSnSST-H&2ft-Ct> <fc^) * 



$ It » , 

R 6 tt. : 
[ft 5 ] 




O 




10 



r 6 A a. 7j<«fe<tr;^^;bA-c,^^gfA^e,siR^n§) <o»fl-*&L» 

Y 1 x Y 2 s Y 3 . Y 4 O* Y 5 ti, ^ft^tu CH^St, 18*3^ 2 3; fc fi 3 IB 

m<D-m.^ ( i ) (Dit&Mo 

AA'7i-;Hftlii;'Ji?;V?S5, S*|l~4©'>4< T — o K ( 
I ) ©{fc£to. 
6 ] 

R 1 #7J<JS1T*;& 1 ~ 5 <D'J>& < x t-^tlBKO-IRS (I) <D<t£«. 20 

R 2 tfi/7yt^5, ft** 1 ~6<9i!>fc< T fe-O fcBtt©-»3* ( I ) <D\t^m* 

imxm 8 ] 

R 3 #7klST-&S. »*Sl~7©*!>:a:<Tfc-OfcE«<Z>-|ft3 (I) 
9 1 

, S fctt, R 4 #C, - C < -77P^;b*;l/*^;bT*fe^, si*«l~8<D'>&<Tfc- 
OlC IB (I) <Dit-£!V) 0 

imx® io] 

R 5 *^/l/T-;&£, ra*5i~9©'>^<Tt-o{c|B«©-l9:^ (I) <D{t&Va a 30 
[ft ^9 l l ] 

R 6 tfzk*T?fcS, tt*« 1-10 < T *>-OlClB«©-HSie ( I ) (Dit&Vtlo 

imxm i 2 ] 

R 7 # h y 7/1/;*- o ^ ^;t/|: fcttr. b □ T*&^ W5R^1~1 l<D'>&<Tfc-0{cfe 
K<D-fi§5£ ( I ) Offc^H. 
1 3 ] 
-»5£ ( I A) : 



[<b6 ] 




10 



(IA>, 



R 1 . R 3 , R 4 <fctfR 6 (i, 1 
1 4 ] 
-UBS (II): 
[ft 7] 



1 2 tc^if jtS*£Wf 3) £>ffc£ ! 



20 




CHO 



(II), 



(3*. 

A. R 1 fc<fctfR 2 J4BI*« l ~ l 3tc^-t««£*r-f3) <£Ht-&%£, -M (I I I 
) : 
lit 81 

R ° (III), 

R 4 *5J:tf R 5 ttflt i ~ l 3 fc^f3S«**-r S)©ftd»te«t tf-lftS (I V) : 
Ht9 ] 

NH, 



30 



HN^O 
Yj^Y 5 P 7 



40 



(IV), 



(5£*s 

R^ R 7 fcJ: Y 1 S> Y 5 3CS-r*«%*t«)©{k^«li:» 



50 



(IB), 



R 7 *5<fc Y 1 £> Y 5 1 ~ 1 3{C^-rSc»^WTS) <Dit 

ffilia *3 V> T — (I B) ©fc£to*-lR5£ (V) : 
R 6 * - X ( V) . 

R 6 *(itt*^i~i3tc^-rR 6 os»^wrsA^ fc«b***st*bat^ 
(i a) , ^nfnoft^fto^isss, 

[»** 15] 

1 ~ 1 3lilSiStl5-SS (I) Sfctt (I A) <D'>&< T fe- -ZXOit^ % 
[»#« 1 6 ] 

[M£g l 7 ] 

H^a 1-13 KS»2h5-|ia ( I ) Sfctt ( I A) ©{k^^%«ffl©ffig!jgij t t 
CM** 1 8] 

mmzm&t z>rcit><Dm$.m i ~ i 3icjzmz (i) (i a) <o\t^ 

immm i 9 ] 

&« *s j: # ettisfi, a ia * ±-tf /* * a u ^ 7* y ^ y»g * i&« -r s 3K8J *»3B -r * 

[lf*^ 2 o ] 
C»*JS 21] 

»*^X7X^-^*PflS1-^l©ifSSl~l30V^"nA^CfB|gfi9 / >^<T ! e,-O 



[ft 1 0] 




A , R 1 *» 5. R 5 , 



[ 893 CD 
[ 0 0 0 1 ) 

A. ftttaiEM. (development) fcte*****© 

L T ^ © <f ffl E W "f & o 
[ 0 0 0 2 ] 

mm. ®m<D-i$. ***v&mo* ******* t^Toiestti©^f, 

©fpHSi^X^-t* (HNE) tLtfeiftJnT^St hfii«i7X^--(! (HLE 
g q 3. 4. 21.37) li, ^'Jn->;Ht?nfellSIttO^VV/Df7--{ff 
fcO, t. V^mmQsSum (PMN) 07X-;VS8rtt%S*^T^5. HN Eli, ffitt 
ltsnftPMNfr5ttlB?ti. 'fttt* J:tf«tt&l£a!*<D*5HfcH*H«**>oTI8#L 
T£fc„ HNEli, i7Xfyfeitf37-^^t&l£lI©vh'j7nia (matr 
ix proteins) 4»*t5 (degrading) CtK't * L T, ^ilt'O^lfciSi 
CAPAT, HN Eli, 1 L- 8lfi?88077^byi^-5'3 > (upregulat ion) , ?? 

tt*R3i«JS («>ucus gland hyperplasia) 33 «fc Xf (mucus hypersecr 

etion) £#ty£3EB©&£ffffl£« Itt^. * n tt , Sfc> fc^S-l*. Stt&JSM 

[ 0 0 0 3 ] 

©siiis^if (ards) , ig®ic«koT§i£iec£n ; §>stii*$frW^K^ «ttH3tt 

I^KCOPD) 45 itfajfittfilSffi^^Sft*. HNEli, ft 

djS^oi^ (development of heart failure)© HI E C 5 U * x U > ^ (MSEfc) 
3§g (^D-feX) (remodelling processes) 1^-13 # Ltl 1 5. HNEli, S fc, #<PJ*£> 

[ 0- 0 0 4 ) 

[R. A. Stockley, ff tSt f 7-t77 >f /of7-t*^)5l (N e 
utrophils and protease/antiprotease imba 
lance). Am. J. Respir. Crit. Care 16 0. S 4 9 - S 5 2 

(1 999)] <oi&«fc»ftWe*fli-efc»> 5 *° HLEffitt<D^yt:e^-«, *fc» 

fttt&fflCM (acute myocardial syndrome), fttt&KM* * tfSlfr 

Ji/W^Ui (CABG) [C. P. Tlef enbacher et a 1 . . 

^SltS (Inhibition of elastase improves my 
ocardial function after repetitive ischa 
emia and myocardial infarction in the ra 
t heart). Eur. J. Physiol. 4 3 3 .. S 5 6 3 - S 5 7 0 ( 
l997);Dinerman et a 1 tffttt&KMK *** 

5 $f cf ) ^x5 7.^--tf»motgin (Increased neutrophil ela 
stase release in unstable angina pectori 
s and acute myocardial infarction), J. A 
m. Coll. Cardiol. J_5_. 1559-1563 (1990)], &*£<D 
JgfiE<Dfea? [S. J. Gi 1 bert et a I. . ^SilwiSSfcfeltS^D^ h 
V v *X ^D7*nf^t-^"-9l3^»*SX7X^-^O^I©!gill (I nc r 



eased expression of promatrix metallopro 
teinase — 9 and neutrophil elastase in can 
ine dilated cardiomyopathy), Cardiov.Res 
. 3 4 , S377-S383 (1997)] <fc XS 7 X a - K ® {fc£<D?&& [Do 1 1 e 
ry et a I. , t h 7f n-A8ftfi 7 > 7-:!"t 1 <D!J't>Si7X^-t' (Ne u t 
rophil elastase in human atherosclerotic 



plaque), Circulation 1 0 7 , 2829-2836 (200 



5-iF^->ji;Hx;l/- l -7i-*-6-^;l/-4 - (3--hD7x-;l/) - 10 
3, 4-i/tFneiJ5i/>-2 (1H) J. Heterocyc 1 i c C 

hem. 3 8 , 1 0 5 1 ( 2 0 0 1 ) £ f2$ £ ft T ^ £> 0 <l©*b£*&l03sgS1?fe{co^T 

[ 0 0 0 6] 

-flSS ( I ) : 

[ it 1 ) 



A (i . 7 »; - )V m £ Tc fi *s x n 7 U - ;P g! £ * 1 , 

R 1 s R 2 *5<fc R 3 SWcffiiLT, ?J<jg, /ND^y, ^Fn, i/7 / , C t - C 
6 -7;l/*;K KFn + j'JiftttC, - C 6 - 7;l/n*-> ( tu §B £ *> T , C , - C 6 - 
7;i/*;i/fe<ti>*c 1 - c 6 -7;l'3 + ->ii, S fc , m n y > % t Ko + ^fcitf c , - C 
< - 7/b3*»>*>£,J5£3i¥frP.;ij-R£ft5 lfr£3ffl©ll-3:;fc«g&3ST*fi&2ftT 

R 4 (i, F D7;l/*o^f ^A/b^z;!/, C , - C 6 - 7 )l* /V ft n ;K C,-C 6 
- 7 ;!/ 3 * ~> tj ;l> # ^ ;b . C, - C 6 - 7 ;1/ ^ / * 2^* (C,-C 6 -alkenoxycarbon 
ylK tFn + 5/A;l/ii-;z;K 75;***-*, * / - 3: fc tt V - C , - C 4 -7** 40 
;l/7;/i/.;l/t^;K C 6 -C, „ - 7'J-;1/7S;*;1/#;;K 7'J-A-*;b#-;K 
n7y-;W;W^;K ^fDi/^'j/i/A/l/^-yK d7!)-;K ^ f- p v' £ V 
frStz&isT J (mrtetc&^T. c , - C 6 -7;l>*/l/#;l/#-/K C, - C 6 - 7*3 
* -jjj;^^*- c ( _ c A -7 frlrfrT 5. / 1) C 3 - C 

8 -->)D7;l/ + ;K tFD + i/, C , - C 4 - T/l/a + S', C, - C 4 -7;!/3 + ->i/ 
;l/ # - ;!/ , tFn + i/A;!/*^;!/, 7 5y*;l/#-/K * 7 - *3 <}; ~>* - C , - C « - 7 
;V * ;!/ 7 ~ J ij )V # - >]/ , C , - C 4 -7;l/^;^;l't;-;l/75A (C, - C 4 -7/1/ 
;l/#:2/l/) - C , - C 4 -7;l/**7?;, ->7/, 7 5/ , * 7 - 33 <fc - C 
, - C, -7;l/*;l/75y, ^rn7 'n x d * y ;H3 «t t; h y - (C, - c 6 

-7;b*;l/) -•>'j;l/ic&jS5Sfr6SS??nS l *> 3 1IOH-S ft Slt-Slc 50 



[ 0 0 0 5 ] 




(I), 



20 



30 



* ;l/ * - ;l, % 'Nf o 7 'J - J; Cf Af D i/ 'J ;!/ ii, MtC, - C 4 - 7 )V * ;H? S & 

R 5 «,^a^>, tFotf, C, - C, -7/1/3 + f, C, - C 6 -7;H/*->. 
C, - C 6 -7;l'**f*, 75/, ^/-fe^tf^-C, - C 6 -7;l>*rt/7 = /, 7 
U-;l/7 5/, tFn + j/***-A, C, - C 6 - 7 ;1/ 3 * ~> * ;l> # - >1/ *3 <fctf«- 0 

- C , - C 4 -7;l/*;I/-0-C, - C 4 - 7^*^fr5j£5Sfr58#Sn5ia»53 
#©l^-£fc«:g&3ST-B&£ftT£>«fc^C 1 - C 4 - 7 ;U * ;b £ * t *V 

$ « , 

R 5 (i , 75^$L> 

R 6 &, 7kiS, C, - C 6 -7;V + ;l/, * ;1/ 5 ;l/ , 7?/*;V#-;K *y-$fcfct^- 
C i - C 4 - 7 )V * )l 7 = / i3 jV # - ;1/ , C 3 - C 8 - ~> * n 7 ;1/ * ;P * ;]/ # - >K C, 

- C 6 - 7 ;U * ;1/ * )l> # n ;i> , c , - C 6 - 7 ;l/ n 4- 2/ it # - ;t- , N - ( C , - C 4 - 
7 )l*)l^)lt--)U) - 7 5. y f} ;l/ N- (C, - C 4 - 7 fV 4- )V 7. /I/ * n - 
N — (C, - C 4 -7 >lir)l) -7 57 A;l/^-;K 'Nf P7'J-;K ^rn^JiJiK 
AfD7'J-/M)l'#r;l/Jft(i'\f0->i' U (tufB £ 43 0> T , C , -C 6 

- 7 ;l/ 4- ;K €/-feiO*->'-C, - C 4 - 7;H;P7S/A;H^;K c , - C 6 - 7 
)]/* A/ij ;l/ # - ;l/ , C, - C 6 - 7 ^fn7 y - ;1/ 43 <fc tf 'N x n 5/ 
£ U ;Wi , 7 'J — 'N x n 7 l> — tFo^->, C , - C 4 - 7 ;l> n 4=- ~> , tKo^ 
i/;*j;l/#-/K C, - C 6 -y^n + ^A^tf-'K 75/A;Vt^;K ^ y - 43 <fc tf 

- c , - c 4 -7;^A7;/'iii;«-;W 7 5/, * y - 4s <t if - c , - c 4 - 7 >v 
+ ;V75/, c, - c 4 -7;H;M;^t^;i/7S/ > h D — ( c , - c 6 

- y ;i/ , */ 7 y , n - (^ey-feit/^-c, - c 4 - 7 ^4^7 5 y - c , - c 4 - 
7 * ;i/ ) -75/A;i/#-;K N - ( c , - c 4 -7;^t->-c, - c 4 - 7 ;i/ * )l 
) - 7 5/A;P#-**J:tfAByyfr6jK5»*>6I«2h5 1 £ 3 41 © $ « 

* tt . 

R 6 B , 5$ : 
lit 2 ] 



f IT, 

R 7 fi , ADyy, r.hn, ->7A C, - C 6 -7;l'*;l/ 1 tKD^i/ffttiC, - c 
6 7;i/3 + -> (fuffitcfei^T. C , - C 6 - 7;l/*;l'43«t t/C , - C 6 - 7 ;l/ n * « . 
Mt, ad^tV, fcHa + S/fcitfC, - C 4 -7;l'3*->^f > ^5fif^c.i«?n.5 1 

Y 1 , Y 2 , Y 3 , Y 4 43 J: D* Y 5 fi , 5^ti64lT» CHJftliN^St, lCT\ 
[ 0 0 0 7 ] 

c t fe rI b£ r* & s o 

[ 0 0 0 8 ] 




(5£f > 



[ 0 0 0 9 ] 

t«ffl«ftT>5*t*5^Bt«0 SS * tt-tt K IS * * S Cl K J: o T - » « t X 

^pTH"e*%*«tttt"e*s. ft-&% (i) ©B*»KWSs*i**tt«i8*n*v'»tf» 
t © fly 1 1 r a , tc t * « , y f - •> a „ a y >> a *5 <t tf -t h y >> a s ? & 5 7 ;i/ * u &JS . 

v J: * AS<DJ: 3 £7;!/* 'J ±IiII, fcfcAfcf, r-'Jxf- 

;l/7 •> 5 &E3I&7 y^ex AS, ^ y « y X ;l/ * , £J&§ 

SI, ~^&S (dicarbonates), ~B5^S (disulphates), "SS^S (ditartrates) 
, *ft$l (bromides), js*&S, Sftft (chlorides), Jiy|(g, 

, 7V-;l/|fi, iOl/riy&S, ^^HSVilg, '\ + ->;H/ , /^i'ySS (hexyl reso 10 
rcinates), gftzkiiSKS ( t Fn/oS K : hydrobromides) , tFn^->t7 
h7- h (hydroxynaphthoates) , 3 V itWl (iodides) , -fyft^- F (isothionate 

s) , ?ls?s, ^yvigs, y>rJ$s, vwyii§ > vy-j^ngs, 

*ft/-^;l/ (methylbromides), ^. ;l — h 7 — b (methylnitrates), * ?■ )V 7, )l 7 7 — 
b (methylsulphates), MS, * W y»£» J/a^Sl, /<yhf 

y&s, &8?s, tfyjff^yyonau -tr^f-^&s, xf7'j>is, m - 

ti&ostf ^sti*. 

[00 1 0 ] 

*%IBftft»$ fctt*<Pg<D akW» tt v fc feitfcf, -\ 5 $ Tc It - 15) CD 20 

<fc d * * ft tl CO 7j< t <DVc¥M.m&iffi$.yB (stoichiometric composi t ions) T» & § „ 
[001 1 ] 

#»Wft£»S fctt*®*©MJl|ajiLtt, *ft£^©J§&£©ft^«l£WJ8/£aT*;&£> 

o 

[0012] 

xb^V-^ScJ : (C^(DWlS1-S7^5ftSfctt^77.x^*v-ig-a-!a (diastereomer 
ic mixtures)cD if % 5 H K , * fg BBlc <}: ft fc? , ± 12 fc iB fc ft £ tt © * T* 51 US ft 
0>&5S^g&&cD-r^Ttf ft3„ -^7Xfl/tv-g^li, 4>nv h^?:7-f - 
(C <fc t «t o T, »*LT*ftfni!)att#lCt5Ci#ttS. 7 -fe 5 W it , 30 

*fflCj»t5f D7H?77-f-K,):6SttSfe8»l!l0^fhi>l!:J:t>T»fjLT*n 

[0013] 

[0014] 

%*zmm*rcit$&vi<D}%<t7kmm*&t. mitmmz ti%^tK mtvrtt. *i-)i> 

, x^>K n - tT/K ^y/Dlf;K n - ^y7"f;K sec-7f;K t 

e r t "<y?-/K -fy^yf/V, -\*->;l/, f V * ;1/ $ n & o m\ZC 

tifi. 7>l>=i*i/. 7;l/ + ;P7 57, 7 ;l/ n * A ;!/ # x ;b J: If 7 ;!/ n + ~> A ;b # - ;l/ 40 
7S70i9ftItfelffl?tl5o 
[0015] 

y D # * 5/ , t e r t - 7 h * 3/ , n-^yh + i/feiCPn-^+y^^^a-ro 
[0016] 

l^it, flflltt »J H « n * V » 0!l i: t T tt , * ;b 5 ;b . 7 -t f - ;V , n - ^ n tf * x ;l/ x 
n-7f 'J;K ^y/f'J^K tT/^a-(;l/, n - 's* if y -< £ ft 5 . 

[0017] 50 



7 )V J ± */ jj A, # x a, l t % 00 EE Wtc O £ L < it, y h*i/Z ih + v'i) 

;l*tfx/K n — ~7u$>%-i/-ftJl'# — -1* V -fu * ;1/ # x yl/ , t e r t - 7" h * *> 

A ;b#x;l/, n h + -> * ;l/#x;P:J3 <fc t>* n - 's* V ^ -y £ - „ 

[0018] 

7;V**75/l*«l» tfiJfiEWtcMo» * t < (is ^*75/, if;l/7Sy, n- 
7 n tf;l/ 7 5 y , ^V7P t e r t-7f;l/75/, n-^>f)l-75/, 

n -'\^i/;l/7 5 7, N, N-->^f ^7 5;, N, N-^xf /1/7S/, N-if;V- 
N-^f;l/757, N-yf-;b-N-n-yDtr;l/75y, N - Y V7n N - n - 

7 D ^ ;1/ 7 $ y , N-t e r t -7f il/-N-^ f il/7Sy, N-if *-N-n-^y 10 
f;l'75/fe<tlfN-n-A + >';l/-N-^f ;l/7 5 7 5St 0 
[0019] 

7 ;P * 7 S / # ;l/ g - ;l/ It x -O'SfcttHO (ftjiLtlK^ft^) <D 7 ;l/ * /I/ S $ 
i%«t57;l/+;V7 5/A;l/#^;H*iL > «EWKfio»$ b < 14, y^;l/7 = y 
* ;l/ # - /]/ % x ^ ;b 7 5 y * ;b * - yl/ > n - 7" P fcf ;!/ 7 5 y fj As & - ;]/ , -i V ~f xx \Z )VT 
;/A;V#r;;l/, t e r t - 7f il/75y *il/^-)K n-^>f-;l/7;y*;l/#-)K 
n-'\ + >'A7 5/ i!;l/t^;l/ 1 N, N-->"yf ;l/757i);^f^;K N, N--y*x?yl/ 
75/ii;Wr;K N - x ^ )l ~ N - y =J- )l> 7 5 y tt x ;!/, N - y ^ ;b - N - n - 7 
□ kT;l'75y*;l/#x;l/ > N - -fV/n l^;l/-N - n - 7d tf;l/7^ / *yl/^-;K N - 
t e r t - 7=f-A/ - N - y f ;l/7 5 J i) x ;K N - x =f- A> - N - n - O =}- ;l 7 5 y 20 

- A ;l/ # x ;l> & i rj N - n - ^ * ^ ;1/ - N - y ^ ;1/ 7 5 y * ;b # x )V * £ ? „ 
[ 0 0 2 0] 

7 ,>!/ ^ ;!/ X ;!/ tf x ;M 4 % —l&miclt, (Dffl&lc X & - jb-gm&ZG t & I b 6 

0>J it $J PB £ ft & ^ # , ItLtli, yf;^;l/*^;K x f- A> x A> * - A> , n 

- 7* n tr ;1/ x ;l/ * x ;P , y 7 d tf /I/ x ;b * x ;b x n - 7 f - ;b x ;b * x A> , t e r t - 7 
^ 71/ X ;l/ * x A, S ft 5 o 

[ 0 0 2 1 ] 

Dtf;l/ X $^07^/1^ ~y £ a ^y^;K -> ^ n ^\ * ~>;l> J: Z>* i/ ^ n ^\ -f =f- A- $ $ tl 
[ 0 0 2 2 ] 

7 V - ;l/ a i» J: tf 7 U - ;!/ ^7 ;b j< x ;i> »fi o 7 U - ;P (4 , — f® ffj (c (4 > 6 1 4 m ^ 
T-OKIS?*Wt3 #«A^H^jt^#/«^^fflS^a L, 0lJSEl*Hcflo# $ L < (4 
7xx;K f7f;l/fc4Lf7ityM/^;V^it 0 
[ 0 0 2 3 ] 

7 U - ;!/ ^7 ;l/ g -/l it. mWffticB.'Djif £ L < (4, ^ > y* ;!/ *5 «fc tf t 7 h ^ ;1/ (naph 
thoyl) tt£to 

[ 0 0 2 4 ] 40 

/ \TP7 l J-;l/gft:feio , ^fP7'J-;l'A;kf-;i/4'OAfP7y-;l/ ii > — 
(4> 5fr6l0fl$f(0, (JSKtt, 5 $ ft (4 6 fiOgUI^P (ring atoms)£W lo 

£5?§&#ai t L < ttrSSl^S #)JEWtcMo»$ L < (4, ^xxyl/, 7 U A/ 
. e a y a, , ^ 7 V y ;!/ , **^ > /'J;K -r 5 y" y ;l/ , * * It 7 y y ;l/ , f-7*J79 
y ;v % if y ;i/ . tf y 5 ;i/ % e y ^ y x ;i/ N ^ y k y ^ , y ^* V y ;i/ , ^ y y* 7 5 - 

<^/ft7i-/K sOVl-TW fr. *yyx;v, -fy^/y^w. 

[ 0 0 2 5 ] 

^ f p 7 y - ;!/ ^> ;!/ #x ;l/ {4 , »8SE W O » f L < ti , fnAAW;;K 7'J;1/* 
;l/ # x ;l/ x t? a y ;!/ A ;l/ # x ;1/ , f - 7 y" U ;b * ;!/ * x A, , ^- + -y y* y ;l/ A ;i/ x ;l/ , -Y = 50 



- ;K y y K V )l i> )l * - ;l/ „ -f y 9 v* U ;l> * )\> * - ;b v ^^'^y-zW/H-zK ^ 
yV?-*? x-frti ^/ y - - y y ^ / >J - ;l/ A ;!/ # - As *t % f 

o 

[ 0 0 2 6 ] 

. 4*>6 1 OIST, !SF$L<tt, 5 5 8 41 3: T-<D8IM? (ring atoms) ^r* L< fro 

3if t\ »sl<s, 2i$ t'ON^ o, s, s o 33 * if s o 2 £ $ 5 $ ^ & jis? £ 

tiS'N-r D|?^i tf/S fctt^x a (hetero groups)^ Wf 3 # MlS. * « ^ 

5t5K, »$L<(i, m^^S fc«z:«£«!>#3f SfcT'fcS'N-y- □!! (heterocyclic rad 
ical) ^a-fo ATa>'^J/l/Ili > iaLT^ttita, — SP^i&fDT? & o T fc <fc V 
o «E»tflO»S L < rh7tFD77>-2-a, tTp y yy - 1 - y ;K tf 
n y i/y- 2 --f"/K kTa y Vy- 3 -y;l/, fc?py-;K e ^ y V — ;l< , t;l/*y-;l/ 
, ^;Vt Kn7-fe*tf-;l/ (perhydroazepinyl)© £ 3 ft 0 , N-* «fc tf S 6 |R3 «*» S 8 

[ 0 0 2 7 ] 

AfP->»'J;l/A;l/ # — >l li s mumizR-oftX L < tt x fhnFD77>-2-* 
ea y l - j!j;1/#-/K tf d y y - 2 - A ;l/ 1* 

-#;l,3p^;K fcf d y y * - ;l/ x tf ^ y i? y * ;l/#-;K ^ 
;l/ K d 7 -tf fcf y ti # - % * f o 

[ 0 0 2 8 ] 
[ 0 0 2 9 ] 

Y 1 , Y 2 , Y 3 x Y 4 33 J: If Y 5 a, C H $feaN ^it fca^5l^, C H(i> $ 

fc, igilR 3 SfcliR 7 T-B^*n5^J^«M?(ring carbon atom) & $ f f> <9 tt § 

o 

[0030] 
[ 0 0 3 1 ] 

9JOHM»«©«*. fc.BWti-lRS (I) : 

R 1 , R 2 feitfR 3 fi, I^taSLts zkfg , AD^y, ;ha v ->77. C , - C 

6 - 7 ;b * ;l/ , kHn + ->SfettC, - C 6 - 7;^ + ^ ( M 12 lc 33 T , C , - C 6 - 

7 * ;l/ 33 «fc if c , - C 6 - 7 rt> n * S/ (i » It, /\ d ^* y „ t K p * -> 33 J: if C , - C 

R 4 c , - c 6 -7/l/*;l/#/l/#-/l/, c , - c 6 -7;i/3 + >'*;i/#-;V> c , - 
C 6 - 7;^;*->A;l/^^;K t Fp*->A;«^;K 7i/A;P«-*, ty-Jft 
C , - C 4 -7;^;l/75y*;^r;K C 6 - C , „ - 7 U - ll 7 5 / * ;1/ ,t* =. 
;l/ % / \fn7 l J-il'A;l't^;K 'NfPi'i'^A;!'^-;!', '\xn7'J-;K 'n t p 
* y ;l/*fcttS/7/ (h5E^43^T, C , - C 6 -7 C , - C 6 -7 
;l/ d * -y * ;l/4-> - A/. * / - *3 J; tf y* - C , - C 4 - 7 )]/ 7 5 y A ;b # r. ;l/ tt , C 3 
-c 8 -y^P7;i/*;i/, tFo + f, c, - c 4 - 7;i/P + yx c, - c 4 - 7;^ + 
= tFo + i'A/KrA, 7i/A;H-A, * 7 - 33 <fc if V - C , -C 4 
-7**;i/7S/A**-* > c , - c 4 - 7 ;i/ * ;i/ * ;i/ # - ;i/ 7 5 y , 7;/, y - 
33 «t tf y — C ] - C 4 - 7 7 5 / , '\r07'J-)K P S/ * U ;l/33 «t If h V - 

R 5 li, Apyy % tFP*->, C, - C, -7*3 + */, C,-C 6 -7;l/'iry4 i y. 



c, - c,-7***f*. 75 ty-^iif^-c, - c 6 -7;i**7;/, 7 

V->l/7s.S, tFD*J/*;H-;K C , - C 6 - 7 ft n * i/ fj ft$ - X rJM - 0 
-C, - C 4 -7;l/*;l/-0-C , - C 4 - 7;V + ;l/id^I§iA^HR^n5 l 3 
fttisftsiflgsjntfei^c, - C 4 -7ft*ftitm?fr, 

$ tt , 

R 5 ttx 75/^IL, 

R 6 «> *5R % C, -C 6 -7ft*ft, *;1/5;K 7;y*;^r^, ^y-$fcttS?- 
C, - C, - 7;V*;V7$y*jH^;K C 3 - C 8 - •>^n7* + ;l/*A*-;l' > C, 
-C 6 -7;l/4 i ;l/*;l/3R^;l', C, - c e - 7 ft^*~yti fttf-ft, N - (c, - C 4 - 
7ft*ftxft*-ft) -7 5/ *jl/#;;K N — (C, -C 4 - 7 ft x ;l/ * =. ft) - 10 
N- (C , - C 4 -7>l/*;l/) -7 = 7ii;l't;-;K a 7 U - '\fn->^j;K 
'Nf a 7 'J - A ;l/ ;!/ J (i'Nf d i/ ^ y ;1/ - ;i/ C ny IB lc fci^ T , C, - C 6 
-7 ft* ft, : e/-t5<tt?i/*-C, - C 4 - 7 ;V * ;l/ 7 = 7 £ ;l/ # - ;K C, - C 6 - 7 
C, -C 6 -7 ftx*^* ft$-ft, a 7 U -;H3 J; If 'vf n ~> 
^ U ;l/tt, 7'J-;k a 7 y - tFa^->, c , - C 4 - 7^3 * t Fal 
i/^jft^-ft, C, - C 6 - 7 ;l/ n * -> * - ft, 7?/A;P*-;K 7 - *J <fc tf v 7 
-c, - c 4 -7**/V75/A;P#-;V, 7 5 7 x ^ 7 - 33 J: fy* - c , - c 4 - 7 ;l> 
**75y, c , - c 4 -7/H;^;vt^/b7^;, by- (c, - c 6 -7;i/*/io 

- S/ y >K ->7y, N - (^/-feitfi^-C, - C 4 -7A*;l/7.5/'-C, - c 4 - 

7 ft * ft ) -75/*;P^-;K N - ( C , - C 4 - 7 ;1/ 3 * -> - C , - C 4 - 7 71/ 3- ft 20 

) -7 5 7 *;V#r.;l/^3j;D*/xDy V P> $ 3 gf P, 31tR £ tl 3 1 £ 3 <B <D H - * ft It 

£ ft tt , 

R 6 tt . s£ : 
[ft 3 3 



R 6 A fi, zksfifc <fc C , - C 6 -7/l/*;bfr &giR£ti, 
ntt, 1 Sfctt 2 OSgStSrSfT) <DUft*£L, 

R 7 It, /\u*fy, ~ h u , i/ 7 7 , C , - C 5 - 7;l/ + ;K tFn + ->JftliC, - C 
6 7;l/3 + ~> (fiietc vt, C , - C 6 -7ft*ft1s£pc , - C 6 - 7 ;]/ =1 ^ tt , 
ADf>, t: Kn + i/feiifc , - C 4 - 7;b n * ^ £ 3 gf e> iilR £ tt £ 1 
!t(^3iO|l-|ft(iS45lfII5JnTti^) £SL, 

?IT, 40 
Y 1 x Y 2 , Y 3 , Y 4 *5 ± Y 5 tt , SV^tllliLT, CH3:*:ttN*«L, CCT\ 

[ 0 0 3 2 ] 

sjomtiao*^ *«ntt-Ra (i) : 

[5£f>, Att, 7xr.;K t7f ;l/$ft!i^'J->*;H*Sl, 

R 1 , R 2 fcit/R 3 tt, SWC&iLT, *jR, 7;I/*o s ^aa, 7o^ % -ho, 
->7 S , 7^;K h>J7;Ua^f;l/SfcliFij7;Un^ h + ->5rgL, 

R 4 it, C , - C 6 - 7ft*ftijfti£-ft, C , - C 6 - 7;l'3*->A;l'#-;K tFo 
* */ ij ft $ - ;l/ , 7$/Ail/* = /V, ty-c, - c 4 - 7 ;l/ * ;V 7 5 7 * /i/ t' - ft $ fc 
tt'>7/ ( ti G £ 43 fc* ? , C , - C 6 -7 ft* ft* ft X- ft, C , - C 6 - 7 ft n 3- f * 50 




30 



/i/tf-^fcAtfty-c, - c 4 - 7 75/* ;P # — c 3 - c 8 -^07 
t: Ha^i/, c , - C 4 -7;l/3*->, C , - C 4 -7;V3 + ->A;l/t;^;K 7 
5/. t / -Sfetts?- c , - c 4 -7;l/*;l/7 5 /x / NfD7';-;l/feJ:tf'Nf a^^ 



R 5 li, / ^ ;1/ $ ft (i x i- a, * S L > 

R 6 ti , C, - C 6 - 7 ;l/ ^ ;K t;-lfc(i->*-C , - C 4 - 7 ;V 7 5 / * 

;l/#-/l/ x C , - C 6 -7/l/*;l/*;V#x;K C, - C 6 - 7 3 * $/ rt/tfx /V£ ft « 
ATa->^J;l/i);H-;l/ (MiBfcfcVT, C , - C 6 - 7 ;l/ * ;!/ <fc tf C , - C 6 -7 
*>!>#- ;Wi, 'xtdT'J-iK Ka + S', C , - C 4 - 7 ;l/ 3 * 2/ , t Kd 
+ c , - C s -7;bn*^ *;l/#x;K 75;*/P#-;K t;-fe±(f 

•>*-c, - c 4 -7;i/*;t/75/A;i/#-;K ->7A 75/, */-fc«fctf5?-c, - 
C 4 - 7;b*^75/fr&Jf£5i*fr£>gS?Sn5 lfr&3lOH-$ftlia45lTi» 

$ ft « , 

R 6 it , : 
[ft 4 ] 



R 6 A «> zkKSftitf C , - C 4 - 7;l/*-;l/*»6«S»3^5as?«n. 

t IT. 

nfi, 1 Sftfi 2 ©gifcfc^T) <Dgp#£SL, 

R 7 « x m a y > , - h a , •>7/ > h'J7;Wa^;K h V 7 A> * a Z b * ~> , Z 
* IT, 

Y 1 , Y 2 . Y 3 . Y 4 *5 £ t>* Y 5 & , ?n?n, CH%*t] ©{fc^iicHtSo 
[ 0 0 3 3] 

moynmmmom-a, ^ama-iRa (i) : 

[St, Att. 7i-;PSfttti;'J5';l/f*SL v 

r 1 *><}:r/R 3 «, ^n^tu zkis^gL, 

R 2 fi , 7 /I/ :* a , ^ n o , 7 n ^ ^hDjfcli->7/*g L> 

r 4 it. > 7 / . c , - c 4 - 7 7b * ;P * )V X - ;i/ 3: ft it c , - c 4 -7;i/n*->A;i/* 

(BUlEltcfe^T. C, - C 4 - 7*3*f*;l/#-/Ptt, tKdtv', c , - c 4 - 
7*3*3/, C, - C 4 - 7^3*3/*^* — t/-feJ;tf^-c, - C 4 -7;!/* 

R 5 « , Z ^ ;P £ m L , 

R 6 « , Tklit , C, - C 4 - 7 ;K tZ-Sfttt^-C, - C 4 -7;I/*;l/75/* 
;i/ # - ;i/ , c, - c 4 -7;^;i/*;i/#r;i/Sfettc, - c 4 - 7 ;i/ n * ^ * # - ;i> ( 
M 15 1 fc v T , C, - C 4 .-7;l/^;l/fe«fct;c, - C 4 - 7 ;l/ 3 * 3/ * i\> # - ;l/ « , ^ x 
D7';-;K tFo*'/, C, - C< -7*3*f, tHn*->A;V*-;K 7;/A* 
tf-;K t/ - *5 «t tfs?- C , - C 4 - 7;i/*;l/7 5 / *;p3p-;l/> 7 5/, -t / — <£ 
tf 5>- C , - C 4 -7;V + ;V7 5yfr«5Sfr5Ii?nSlT-I^?nTti^) «• 

$ ft a , 

R 6 » , 5£ : 



0 



o 



o 




lit 5 ] 



R 6 A fi> 7k*:feJ:tf**/-l/tf &j£S&tf &gJR*ns) ©g&ft^gb. 
R 7 tt „ h'J7;^n^f;VSfttt-hD*«L, 

fLT, 10 
Y ' , Y 2 . Y 3 > Y 4 fcitf Y 5 *h^*l, CH^St] OftftfttUt?. 
[ 0 0 3 4 ] 

[ 0 0 3 5 ] 
[ 0 0 3 6 ] 

%i<DmMmm<Dm-&. r 2 tf / -e^s-ass ( i ) ©fb^t&K t^ic a tf 7 

x - ;l/ $ 7j: »i tr U ;l/ -e 0 . floR ! tf 4* * © t F n tf y 5 S? J >m iz M V X & 
ICtiLWLT^ZisT JjSiC ( I ) ©fb^l&t WT 5o 20 
[ 0 0 3 7 ] 

S'j0««i«4>J§£, #fgBJ?« R 3 *XT?&«-1K5S ( I ) ©{b^ftfC WlTSo 
[ 0 0 3 8 ] - 

%l<Dmmm®<D®&. R 4 ffKSfcJ: O fc Fn*S/T'Hgl£*i5 c , - C 4 - 

7 ;i/ =i * -> # ;i/ # ^ ;K ftfc 2 - t hd*s/x h * ;V#^;t/, Sfctt, R 4 tfc,- 

o 

[ 0 0 3 9 ] 

ai©n*««o*-&, # is urn r 5 tf * ^*-i?i&*-K5£ ( i ) ©ft^nncBi-rs. 

[ 0 0 4 0 ] 30 

sijoi«iao«^, r 6 tf is£ en ©{t^fttH-rs. 

[ 0 0 4 1 ] 

»J©M»«©»£» #f§Bj§« R 7 tfh'J7;l/^-a^^;l/Sfc«r.hDT-fe^-iaa ( 

i ) <D\t^m. r ' tf 4ijfe4>s?i: fd e y 5 e?y >8fc*f it>< ^tttttiLT^s 
h 'J.?* *d (I) ©fcfcttfcPI* «„ 

[ 0 0 4 2 ] 

S'J©flStB<S«|cD*§£ s -ISS ( I A) : 



lit 6 ] 




10 



(IA), 



r 1 n r 3 , r 4 fcitfR 6 ±mfc*tM<*zm? ©ft^^icwr^o 

[ 0 0 4 3 ] 

R 6 *lST*fe3#fgf9Ht^f&|{;is x/-;Wfc£-e, ttJSf £ t: K n * v' 7 5 'J y t f 
£ d 5J m X' & & : 
Ht 7 ] 




20 




30 



[ 0 0 4 4 ] 

-«5£ ( I ) 
[ft 8] 
R 2 




CHO 



(II), 



» -IS^ (II) 



40 



(iS*> 

A, R 1 *J<):t/R 2 &±mic*tm&*%tZ>) (Oit^M*. -SSiS (III) 



lit 9 ] 



r5 " "° (in), 

R 4 R 5 &±micmtMZGt %>)<Dit-£Vi>is£X}--f®j$. (I V) : 

[It 1 0] 

NH 2 

HN^O 

R (IV), 

R 3 > R 7 feiCfY 1 & Y 5 «±12t^1-«*^Wr S)cO(k-&ft M<Dft&TT-: 
$#/-ia5JST'iSg-&£-e5fr, £ TctiJffl* K3S££-£T^ -JSS (I B) : 
[It 1 1 ] 




A, R 1 A^R 5 > R 7 feitf Y 1 6 Y 5 tt±ElcjiKr*«%**-3) 

BfSfc * 0«^T-»« (I B) <Dit&V!)Z-®3. (V) : 
R 6 * - X ( V ) , 

R 6 * tt±IBK^f R 6 ©ictt£*f-r3#, fcTc L*fg£jft» Ul\ 

X(iMD^>. (tosylate), ^ 5/ 5 - h (mesy 1 ate) * fc (i X /V 7 7 - Ksul f 

ate)© J: ?&ffiiii§«$:5!f) 0{fc£^t:g«©#£TT'KJS2#i>cfctcj;t?£fi£'f3<: 

[ 0 0 4 5 ] 

R 4 A''>7^iU R 5 tf*St£if<r-|&:ft (I) 

fit LT, -IKS (I I ) ©fk£%i (iv) cDIk^feifcJ: tfS 

(VI): 

NC-CH 2 -CN (VI) 



[ 0 0 4 6 ] ^.^ _ 

IS (I l ) + (I l I ) /.(VI) + (IV) -» (IB) icamftSJKtt* E Eft ft' 

$ft8^Dn^rA s; » a p x * y , h »J * a a * * y $ 1t It 9 a a * y # > o * 9 

l Jg 4 ( ! ] , ) + (i i i) / (vi) + (iv)-* (ib) icjisj&giti. mmomm 
5ftx>i/*>», fiiSft»#'J'jy|oJ:54yymsn5. # y y y&x^x 

XfA (polyphosphoric acid ethyl ester)«««3fe«*l*. (III) ©<b£ 

ilmolKSLT, 0. 25mol*^100mol S T* T?«JB £ tl S „ 

[ C ©Igtt-ft«fctt, + 20tH+! 5 0tST-> »H<», + 6 0 "0 * 6 + 1 

o ccs^fDSfiSSB-efccftfett*. 

[ 0 0 4 9 ] 

0 5/ ^_ ;p (bar)fr£ 5 - /V <0 Ki B T* ) fcCft^Cfc&RJ&ST'&So 
[0050] , 

is (i b) + (v) -* (i) \cm®K®<&it* Rjs*ft©fe fc-e*<bLft^-««fc 

1, 2 - 5* * h *'>x ? y, y% Tclty- h ? t F n 7 -y >©i 5 ft x-t;K 

V ft 8Mb**, SM^DD^y, ->-^nc.x^y. h.MDn^yJfttt^na 
[ 0 0 5 1 ] 

18 (I B) + ( V) -> ( I ) KaWftBStt* -A§<D»«S£ fc«W^lg8T-fe?»o » 

;V7 5 y©i ^ft (C , - C 4 ) - h'J7M*r5>, f fcti*iittb^AOi7 
ft^JcSRftfttf^sns. *SRfc:f h 'J9A^I5t?ns„ -H«l(i, -KsK (IV 
) OUftlmolfcJtlT. 0. imoIi^lOmol, »H<li, 1 m o 1 & 
3 m o 1 £ T'©lt'«ffl? tl?.o 
[ 0 0 5 2 ] 

coie a oiC3^6+i5oic*-e v »*b<tt. + 2 oicfr&+ 8 ot 

[ 0 0 5 3 ] 

COStttt-»«K:«EE-efT*>n*. L*>bfttf&> BEESfcttBflETT? (fcfcfctf, 
0. 5^-A*55^-*«)ill?) * c ft 5 c £ *> Rltgr-fe 5. 
[ 0 0 5 4 ] 

l), (111). (IV). (V) *5<fctf (V I ) ©{fc£»tt*nii<*£ 



[ 0 0 5 5 ] 
[ft 1 2] 




[ 0 0 5 6] 
[ 0 0 5 7 ] 

m<^t<li:fc, *^B^{k^fe«, thO»«i5X^-f (HNE) ffl*S14£i 

5. Ifttfot, *5IWft^^l(c «t o T. MffiVW?, 7fD-AttSltS (atherosc 
lerosis)© <fc o is. <fc If £e j§ S (acute and chronic inflammatory processes 

), *iT,-»ic t stats-ft. ssstt^jiffi, Witt, mi&wmmmmmm cards) » 

d) , «tt*B5s«*±tf*«xa»ffl©«t 5 *fttt*«fctf«tti»3^«o*s»ft»**a 30 

tf SKlM^-f ^Xffi ( C A B G ) J: tf & * £ © J* • 51® (heart failur 

e development)© <fc 5 ft&MJfliffiBJlllttftAOtrSbftiftft, 7 x a - ASgftS. 

*u 6HifB*jia, issia»ffi«^i (ptc a) » nLsmwm^ffimv&mQm® 

ffiU^V^. iltfelfcffittiafipffc (acute inflammatory arthritis), JS. 91 ft 

tt*B3fc» f t-i'" - xh7-)xiif (7 i^**-ttf$3f HttJfagifc) % ft 

tt*5J:t/«t£7 M£-ttftj»&, (Eft. ££ttx y r v h -x*. *»tt»*«** SJfJfc 
7^3-;l/ttlffJft, JJFSiittS. ^-fiyMS, 7 ttliJJUBUHaller 
gic fungal sinusitis), 7 U Jl 14 M ft Bit! „ *o-;/#! % HI**, ft 40 

tiSIift, giilS^l, Uttitflltttp?^, HMM1±TM« (chronic venous 1 
eg ulcers). &ffi&BM % IB « «fc tf * * ;l/ X J8 » flu KM* B*4>43 J: tf»t>8R© 

^ o 

[ 0 0 5 8 ] 

i>\ $fc±iE©s«©fci6©^©iiffl^fea«-r§o 

[ 0 0 5 9] 

C ©ffi14f£#«, J: ft limmicttm? 5 C i: * So C©@W©ft#>K 50 



, *n«, rctztf, sp, ieup, w. Art, st, s, pft, am, mm. m 

[ 0 0 6 0] 
[ 0 0 6 1 ] 

[ 0 0 6 2 ] 

^PjIfflT'ti, ®iJXXx<y ^IslJI-r 5 (HMrt, KM??, i&Hrt, fSKrt, *fc 
ttKttrt) , SfcttRiRfc/rtt (ffiftrt, fiT< &F<9, gftWSfcttKErt) L T 43 C & 

Sftftl (sterile powders)© & M T <D 43 «fc tf£ © S »J tf^ $ ft § . 
[ 0 0 6 3 ] 

mvmmti- h t»iaa}B8ifc«, fctxar, irae^^^ (§*i»as (powder mh 

alers), * 7 v If - ) , Affi ?iSgiJ/fl£#J (,&»^) (nasal drops/solutions). 

x7b- ; S, ST, $fcttPrttcS^fS^a9*fctt*^-t;l/i|iJ, £#J, ^43«kt;igffl 
«»k BfflA^-fe;!/, (a-v-3>. fiilSiJ (shake mixtures)) , IB IKS ft 

lilil (lipophilic suspensions), ft|,.i"J-A, 5 /P * , "*-XK ^Xx-f> 
$ $~ (dusting powders) S ft <{ V 7 =7 V V $ tl 3 . 
[ 0 0 6 4 ] 

, ffiflc (fci:*Ur, HSBg-fe/l/n-x) , jgiS (££*.(£, »ft#»Jif l/ViriJn-* 
) , JLftfcKfc t X tf , Ffi/iBgfh'J^A (sodium dodecyl sulphate)), ftffcgij ( 

) , ££ft#i (fcfcAfcf, 7 X 5 ftttftfta) , m&M (fcfc*(f, ggft 

[ 0 0 6 5 ] 

t hicmmtzms. man^comn. o. ooi4>6 5 0 mg/kg, 8«l<», 

0. 0 !mg/kgi^2 0rag/kg©fi4i^l8#t5ti: tfftST* £ 3. fc ;U£, 
»B8rt$fetttt«l*^LT|lrt. PrtSfcttKXOJ: 3 ftlfSPW»#OISI4, 0. 0 0 
1 mg/k g^P.0. 5mg/k g (Dn^MZ&mt & C t tfllf t 3 . 
[ 0 0 6 6 ] 

-B»ct>fe o, «s ® © ^ ft ^ftfi^^ts^ c ttfii Lv^ti^s. 

[ 0 0 6 7 ] 

<}:3fe©T'&D, SB (/-S-h) feSfifc <fc § feOffe^o mmtt, ftffiit. 43J:r>*f&tt/ 

(liquid/liquid solutions) ff8£ ? tl T V» 5 IS « , ^fl^ft, (volum 
e) fcS-^ < fctD-efc-S. 
[ 0 0 6 8 ] 
A. ^g^WSttg>j¥<ilB 



I . I:hg4'yi77»— g (HNE) <D4 1/ • \Z h tHZ&ll Zxy+fJ L.7 v -b^ 
7'yjr-C3yf>y (Assay contents) 

77t-fA777 - : 0. 1M HEPES — NaOH 7 — pH 7. 4, 

0.5M N a C 1 , 0. 1 % (w/v) ^ii7^7^ > ; 

7 7-b^^7 7 7-tf©I«4gfi (TfEM) ©HNE (1 8 U /m g ftttftKfi (lyo 
phil.), #20927. 0 1 , SERVA Electrophoresis GmbH 
, Heidelberg, Germany) ; 

y y -Izsfrty 7 7-tp <Dm®%m& (TE#JB) <9»S (substrate); 
DMSOffOl 0mMXF7^V;l/->'3y (stock solution) ?i^t« 77t^A'V 
7r-T»«IR-rsa9J&»£©t*lMI:£fc. 10 
[ 0 0 6 9 ] 

saggy a 

KIK*ffl^« H N E <Df y • tTr-nfcfetfSfflS (I«fiU-K7«>h 
:> £*:r-;Mcontinuous read-out signalX 3 8 4 MTP77t'f7* - V -y h ) : 

^T'ar-rj-^tO^-g-, i7X?-fSItLTMeOSuc-A 1 a-A 1 a-Pr 
o-Val-AMC (#324740, Calbiochem-Novabiochem' 

Corporation, Merck KGaA, Darmstadt, Germ 
any) tfffl^&n*. t£i£i§?8£, 1 0/t 1 <PKKft:£1fcttJR»u 20/i 1©HNE| 
$k%;W.WL (m$£M& (final concentration) 8-0. 4/iU/mK M1% (rout inely) 2 . 
1 /iU/ml) *3<fcO*20/x 1 ©SlfSil (t^Ig 1 mM - 1 |iM> IS20(iM) 20 

**nfnisat £ c t ic <t o rmm? s 0 3 7 °ct* o - 2 h (antiii 

mm) ^>+a^-h-r^o gsnsjsfcj: o aifSLfc a m c <omyt* 3 1 •c-emfetz a 

T E C A N mytX^. Z h ;l/*5 «t Cf7*l/- r- U - £"-) „ &)fc ( e x . 3 9 5 nm, em. 
4 60nm) £ftn$tt. X 7 X * - -If S tt K it ft) 1" 5 . I C 5 „ « « » fflttitft&Sfcffi 
*F»fi:/o y h (RFU-versus - [I] p 1 o t s) £ioTftS?tlS. K m 

33 <fc K m (a pp. ) I® & » 7 x ^ A-^ • 7*D7 h (Lineweave 

r-Burk pi ots) tCioT&S^tl, f-f>V>'/D7F (Di xon p 

lots) tiotK.iiciiisns. 

[ 0 0 7 0 ] 

*T V *L4\Z38^T, mWVy-f)\>lt\ 5nM-5/iMOilrtOI C 5 0 I^tlt 30 
* 1 



im 1 1 



mmm^ 


IC 50 [nil] 


i 


8 


9 


40 


14 


5 


15 


8 


16 


10 


20 


700 


24 


13 


26 


10 


28 


50 


58 


1100 


60 


5 


72 


6 


73 


60 


74 


20 


103 


60 


109 


15 


110 


50 



10 



[ 0 0 7 1 ] 

mmm b 

mytm., ^gttX7XfyiS (lESSSU- YTV V i/91rj\, (discontinuous read-o 30 
ut signal), 9 6 M T P 77*>f 7 *-Vy h) ^ffl^4H N EOY > • If hDtfetJI, 

me : 

*yo h n - ;i/ fc v» T ti, x =y 7, * - fll t L T . X7Xfy-7;l/tH:^y ( 
elastin-fluorescein)(# 100620, ICN Biomedicals GmbH, 
Eschwege, Germany) «iffl^6ns. Klltll^, 3/il<9l£§Mfc£tl# 
gffi. 77/tl(OHNE»^^|Ra(g^liJg0. 2 2 U/m 1 - 2 . 2mU/ml, iff 
2 1. 7/iU/ml) feW80)i 1 OSIIil (I^il2mg/ml) *jSatSC 
t otlStS. C©®®jS^3 7°CT0-1 6 B$F.g (SUM RSI) 'PLMtoLK 
1*t><< r-f5o »jRfijS*»7«-erSfctt, 1 60a 1O0. lM#g?£!iS& 

jgf£(g&ilfi 5 0 mM) {CiDK.So ll-a-Lfc (polymeric) X 7 7. V - 7 b-fe -< y 40 
*S^5xH (Eppendorf 5804 S&ttK 3, OpOrpm, 1 0 #) fc <fc 
otftiJti. ±W&m?tm LV>M T P U BlfStSfSlCfc 9iti£tLfc^7*^ 

K7;b* Ut^ y<E>ltft£jflJ£ <T 3 (BMG7WX?-7*U-F'J-^- (bmg f 
luostar plate reader)),, Jg )fe 3& fg It (rate of fluorescence) 
(ex. 4 9 0 n m , em. 5 2Onm)(isX^7.£--t:rg1£tCit0IJ-fSo IC 50 <i 
®ttMft®&tmWmm7u y h (RFU-versus - [I] plots) IZ £ 

[ 0 0 7 2 ] 

I I . <<y ■ tf ha t;r £ b h»^^7'y-tr^ 

mmm a 50 



<< y • lfhDlcJ»5PMNi7^H)>'X (elastolysis)T ^ -fe-T : 
#7 *y -fe^ni. tih^^^filfil^ (polymorphonuclear celis:PMN s) (Dx^Xh'J 
f^7^f>^>^;l/ (elastolytic potent ial) £ 3* S f S fc * 4o «t XS ^1 5 X * - 
«K*«»)B (degradation)©W^*ff«-rSfc«>fcffiffl*ns tZ. W. She et 
a 1. , Am. J. Respir. Cell. Mo I. B i o 1 . 9_, 386-392 
( 1 9 9 3 ) ««] o 
[ 0 0 7 3 ] 

ISLft b^^Altx^Xf > (tritiated elast in) % ? x )V h Tc D 1 0 \i g . 9 6 
«)i;^l/-Hc8«f5o HSfc J5 J: tf #BR [ZD-0892 (J. Med. C h e m. 
4 0 , 1876-188 5, 3 173-3181 (1997), W 095/21855) 10 
fccfctfa iynf7-^V>tO- (a 1 P I) ] <fc^» * Jg« T? * x;]/ fc ftl * 

t5o g^s^^x^fefeo 1 x 1 o 6 6 1 x 1 o 5 fflsaosBHogaT, mm zntc 

x ;Wc in * 3 0 7#g¥BtxvX£-*t: ( 1 . 3/aM) *(KD7yfe^0lltt3>fn«- 
;l/ (positive control) t Ltgffll, alPI (1. 2/iM)£$?*fiJ$x^X£ — -tf <D 
Bte>( > fc fcT£ — (positive inhibitor) ^ltffflt§ 0 iiay ha-;b (cellular' 
control)**, *^a«4»IBa!*TMt^1tl»SftLa:^i^OPMN sT*So £<DM 

mtit&m* 3 7 t:t* 4 mm. tnmj — ft-e^y***- vt&o -fu-h 

*5S£^JBIL. ifi±iB*«©*4»«t5. C©±B*«* 9 6 !).x;l/©;Vvyi/- h 
(Luma p 1 a t eigff,£ : lft0^y^7>F ( sc int i 1 lant)£ $ A, T ^ £ :/ b ~ r- 20 
) 4)*US1-5^x;Mz: 7 5 /x 1 git^to CO/l/-h^B3i)^i;^(cH^ft<S 
£$T*5£*iL, *fc. n;l/$ftD3^PI, ttfffl*'*-***:/*- (beta counter) A 
K * ii tr 0 

[ 0 0 7 4 ] 

3 H-X7Xf >^X7Xh^>X (elastolysis)^C cfc o T. ±g * ffi *Z? A > h ( 
counts) l±m in 1" £ o COX7XhyS/X*Blt§Cfctt, 9IIB3>hD — ;VA^&»T 
> lg*$rtOh^!)A (tritium)#M4>*f 5 CfcSSto .olPItt, 1 . 2/iM ( 
n = 3 (I4§Ft-) >)x;l/*fe!)3. 6X1 0 5 M )— T* 83. 4 6 ± 3 . 97% 

(¥ftfi<0«!pRi:mean±s. e . m . ) T* £ o 0 I C 5 0 ffi^v 45. 5 0 + 
7. 75nM (m e a n ± s . e . m. ) T*S5#Ift^i Z D - 0 8 9 2 ( n = 2 (g 30 
45Ft-) n-;Hfe'!)3. 6 x l 0 5 HUBS) fc»LT»ft B 

[ 0 0 7 5 ] 

CO) a 1 P I fflSr- $ ICimTL, Z D- 0 8 9 2 P M NxyX^--lf(DlS?KlPBS9J 
T*&£ C t *mmt% CHftlSftlCioT, PMN sta^xyXf y»S? (elas 
tin degradation) <D ^ gfl# » * x ^ X £ - -If <D WL £B fc J: § & <D T* & *) , V h U y 
X^a^Df7--{! (matrix met a 1 loproteases :MMPs) O J: 5 4ffi^X7X h U 
T J v ZBM (elastolytic enzyme) IC <fc § t, <D T It & ^ £ t ft 2 ft Z> 0 *H EMtia % 
ICO^T. » f^OX7X h >J S/7<D*H N Eft#tt€ f;l/ (HNE-dependent modeDlCfc 

[ 0 0 7 6 ] 40 

mmm b 

M^-aX^X^ — Hf (membrane bound el astase) 4 > • If h n IC § Pfltf : 
»*«ite&t5x7X>--PHS©iJ*l:hff*S77t>f*IB^T6CSbft 
£0 37TCC35»IB, LPST>J»L, *^T\ 1 6 0 0 r pmtfBSi* 

5 ( spun) 0 ^ x ISaX7X?--if5:3%^7*;l'A7;I/f t Ft 0. 2 5%, /l/ 
?;l/7*ftFT\ 4 1CT3»I, »*8ClJt5. ^^T-dO»*«*@IE2-B:(spu 
ri), &{C, (vehicle) £W ffi{b£%£jta;U «V>T, ilMeOS u c-A 1 a - A 

1 a-Pro-Va 1-AMC (#324740, Calbiochem-Novabi 
ochem Corporation, Merck K G a A t Darmstadt 
• Ge rmany) 2 0 0 /i Mto^. 3 7 °C7? 2 5 >^a^-^> h & 50 



JS^PMSF (7i-*^>X;1/*^*7;WJ K)T*f? it £it, * £ x S^^ex : 
4 0 0 n m, em:505-nm?M«r. IC 50 I^, fB*fttft§Slfifcia*i§g:7*a>yr- 

[ 0 0 7 7 ] 
III. ± y ; tf^^e-r ;l/ 

7 >y b iCfctt&i^ttJWjlg (acute lung injury)<D-f > • tftf^rrt/: 

fcir#tplSx7X#--tf (HNE) FOilcftALT, Sitt»«iF*SiB*«S 

[ 0 0 7 8] 

7? h^, fs J (Hypnorm)//N-f' #7 (hypnovel)/7l< T* {ft gf L , HNE£ 

fcttS*5?^f^nxyi/')'7- (microsprayer)-e«*& J»fc£Af S. M S£ ft £ t> 

b > (sodium pentobarbitone)) tc «fc t> T 5E & •£ , |%2ml (7)^/^ D VgS^igffl 

ftS* (heparinised phosphate buffered sal ine(PBS))T ift ^ f" § » ^ W £ W S3 8t ff> H 

(Bronchoalveolar lavage ( B A L ) volume)5rfBS b , # t , it > 7 71/ £ )J< ± IC § f T 
33 < . SBAL it >^;l/^r 4-1 Ottl 0 #BU 9 0 0 r . p . m. T*m&&1&? &« 
±S#«*»T. -fell/^W t- (cell pellet)^: PBS 'f T'HiS L x it V f A> % S Xf X 
±S*flS%co^^feJtT, -fe7l/^b<y i m 1 ©0. 1 %-t*;l/ 

MJ^*7yt-H7n;K (CTAB) /PBS^TSIIL, JI8B§£i§JS?£-a-5 
o it>7;Wi, rii&ft (blood content) 7 v-fe-f t% f T*8i33 L T 43 < . tfi tin 7 v -fe -Y 

(haemorrhage assay) © itu (C , it > :/ 71/ 8? SB L s 1 0 0 /i 1 <D &it > 7 71/ % . 

9 6 »>x;l/ipjsy u- r-OSiUBO^x^rtfcAnSo it V :/ ;!/ it ? *C T S W. L T (in dup 
licate)Ki&£ft£„ 1 0 0 p I <0 0 . 1 »C T A B/P B S*77yniTt»5. 9 
x;brtg?fc<D®7fcg£#7te7fcgfr£fflV>T4 1 5 n m T- 80 >£ f 3 „ S * ft l£ £ 0 . 1 % C 
TAB/PBS>ffS45i*ia04 1 5 n mt-iOi)tg (QD) ^ i 5 C t (C J; 
oTffitS'. ft ?£iHI-( Blood content- values)^: A & (§7*b- Mctitl5) 
t Jt^f^C ttCfc^TH-gEt, 0lR B A L mmiCttLTiEMitt % (normalised), 

[ 0 0 7 9] 

[ 0 0 8 0 ] 

mmm b 

7^ icfe{t^.%tt^i5gs©i' y • tr^t x;i/ : 

X7X*--t?IS#g!l*7 ? hO^ltfiitf/l'TSKtS. 17^X^7^ (# 
« > 3 0 0 g ) tci omg/kgoyxeijy*^^, 3 O^^ICf i?:fe<:^9. Cft 
£ -7 h £>f V 7 > ( isof luran)tc iotiRL, C *l S> £ £ ? « CD RS\ Alifi 
S§(^>f-b-*-) ( 1 2 0 - 1 3 0lffl/7>, 10jfiffli2OO-25O/i 1 ;Mi 
niVent Type845.Hugo Sachs Elektronik, Ge 
rmany) ZM^Z (venti lated) 0 W. 4 lib ?$ ffi. V <Otc ffl MWl <D (pericardium 

*K*^L©iai«nj«**. **»K%KS«e-f k£S»k (lad) -efa 

* 4 B 83 IhJS 2 it 5 „ 5 BSlCv-7 h*x-x7l/T'3 7j-P^JSS*L, #<^T*, SfefcHtK L 
AD^ECGWtB) 37hD-;l/Tt'Hlt5. tt»<fc-&1*** L A D IBS © 15 $ tc 

£ t tc^K?:X7<>X 7;1/- (Evans blue) T* « L , l^t 2 mmWIflltOT T C 
( h !l 7 i - ^f h 7 y !l ■) A o ') H) f fe^ti c i: IcJ; ^ T, 4 8H@f (Ci^^t 
§ 0 K^iE^«^ (^Ullii) (normoxic areas)«, tfetifeL^ ^Jfil (Si 



£tlfc#, StSoTV^aB) 4> (ischemic areas)(±, *felCgfeL, ^LTSft 
Lfc (HS«ft» ?EA,fciS§i$) (necrotic areas)«, 6 fe© 3: 3: T' & £> „ Ztl^tl 

<DMm$l>ftZ7.** yL. a-*-ffl«ii££ (computer planime 





o 


L U U o 1 J 




D ^? ftE /Jfll 

d . ^ Be WI 








a q . 


7K tx (aqueous) 


cone. 


2=1 jp. ;y: (.concentrated^ 


U M r 




D M S 0 




r? t 

E I 




r? c t 

E S I 




H P L C 


-a" rr ^rt 7-4- A» ■ — » i t-T ~ — 7 , 


L C — M S 


^7 n v h 7 7 7 Mmyfm 


M p . 




M S 


fiff J=l A -KS 


N M R 




of t h . 


Ii (HXS) <D 


R , 


«»H#M(HPLC.) 


T H F 


Tl-7tFD77> 


[ 0 0 8 2 ] 









tt, A 1 d r i c hi)^iALf:SI^StlgtKi:^<ffiffiLf:o "^JiiW" 
£ fc tt 44 S/ >J * " tt , M e r c k K G a A c o m p a n y £ <D i/ V # V 6 0 ( 0 
. 0 4 0 m m - 0 . 0 6 3 mm) *f % Uiittlfa 7 t 5 1 .2 ( B u e c h i 5 1 2 ) 
£ fc-tt»«©»j£g«*JB v>T£ 5*iJfjEttStlTV>4^. 
[ 0 0 8 3 ] 

(preparative)H P L C 1? WSJ £ ft ft ft:** B * ®mffl £ IT 7 * b - h U to * 30 
£/JH^ 1 : 9 fr£ 9 : 1 0{^7^xy ^ffifflLt R P 1 8-#^AT*fitH£ftft 0 
[ 0 0 8 4 ] 
LC-MS/HPLC >frj£ : 

lc-ms >j a 1 

lS:Micromass Quattro LCZ, HP1 100;*7A:Upt i 
sphere HDO, 5 0mmx2. 0mm, 3/im;jgffigiJA:7.k+0. 0 5%^l 
, »a«B:r-feh-hU;I/+0. 05 ; ^-5 : 0. 0* 1 0 0 % A 

0. 2 # 1 0 0 % A 2 . 9 # 3 0 % A -» 3 . 1 # 1 0 % A -» 4 . 5 # 10% A 
; *-?y : 5 5 t ; jft 51 : 0. 8ml/»;UVft»: 208-400nm o 
[ 0 0 8 5 ] 40 
LC-MS #S 2 

!§§:Waters Alliance 2790 LC;;fr^A: Symmetry 
C 1 8, 5 0 m m x 2 . 1mm, 3. 5pm;jSWS!lA:7jc+0. 1 S tti »J B : 

7t h-M);H0. l%^8;^7^x>h:0. 0# 5 % B -> 5 . 0 # 10%B 
-» 6 . 0# 10%B;SS: 50t; : 1 . 0m 1 /» ; U Vtdffl : 2l0nm. 
[ 0 0 8 6 ] 
L C -M S frfe 3 

^^:Micromass Platform LCZ, HPl 100;*7A:Aqu 
asil C-18, 50mmX2. 0mm, 3 // m ; £t! #J A : 7j< + 0 . 0 5«*S, 
»W*JB : 7-fc h U/I/+0. 0 5%*l I ?5^xy h : 0. 0» 10 0%A^0 50 



. 2ft 1 00%A^2. 9ft 3 0 % A -> 3 , lft 1 0 % A -> 4 . 5ft 10% A; 

: 55t 0. 8 m 1 /» ; U VSUl : 2 0 8 - 4 0 0 nm 0 

[ 0 0 8 7 ] 
H P L CJ5& 4 

135: HP 1 1 00 (DA D Hi §sH\f # ) ;#^A:Kromasil RP-1 8, 6 
0 m m X 2 m m , 3. 5 /i m ; ^tBi : A = 5 m 1 H C 1 0 4 / 1 H 2 0 , B = T h 
-H)*;^5^iyh : 0» 2 % B , 0. 5ft 2 % B , 4. 5ft 9 0 % B , 6. 
5 # 9 0 % B ; S3 : 0 . 7 5ml/^;SI:3 0°C;UV^tD: 2 10nm o 
[ 0 0 8 8 ] 

LC-MS 75& 5 10 
a§§:Micromass T 0 F - MU X-ry^7i^X 0l^7b;K>^i 
^i/aV (Interface 4 — fold parallel injection 
J-HPLC Waters 6 0 0 ; : U p t i s p h e r e HDO, 50m 

mX2. Omm, 3. 0 /* m ; tli #J A : 1 I 7j< + 1 m 1 50%^S, W #J B : 1 17 
th-MJA+lml 5 0%*9;^7^xyh : 0. Oft 100%A->0.2# 1 
0 0 % A -> 2 . 9ft 30A^3. 1 ft 1 0 % A -> 4 . 5 # 1 0 % A -> 4 . 6 # 1 ' 
00%A-^6. 5ft 1 0 0 % A ; *-?y : Sig ; ffijl : 0 . 8ml/d; UVftUi: 
2 1 0 n m c 



«{g. :Micromass Platform LCZ-HPLC Agilent S 
erie 1100;#^A:Grom-SIL 120 ODS-4HE, 50mmX 
2. Omm. 3 ft m ; jg 111 ftl A : -1 1 ?J(+ 1 m 1 5 0%*1, ffi #J B : 1 17-feh-h 
'JiHlml 50%^S;^5^XVh : 0. Oft 1 0 0 % A 0 . 2 # 100%A 
-> 2 . 9ft 30%A^3. lft 1 0 % A -> 4 . 5ft 10%AU-7y: 55^; 
ffimiO. 8 m 1 /ft ; U V^m : 2 0 8 - 4 0 0 n m 0 
[ 0 0 9 0] 
LC-M S frfe 7 

1$lfg iMicromass Quattro LCZ-HPLC Agilent Se 
rie 1100;^^A:Uptisphere HDO, 50mmX2.0mm, 3 30 
/i m ; jg tb 80 A : 1 1 * + 1 m 1 5 0%^S, ffi #J B : 1 hU;l/+lml 5 

0%*8; ^7^xy h : 0. 0# 1 00%A->0. 2» 1 0 0 % A ^ 2 . 9 5) 3 
0%A->3. 1 5) 10%A->4. 5ft 1 0 % A ; * — 7 V : 5 5 °C ; : 0 . 8 m 
l/i'; UV^ffi: 208-400nm o 
[ 0 0 9 1 ] 

IMS : 

mmm i a 

2-7nt-5 - (1, 3-v ? ^-^V^>-2-^;l/) tru^y 
[ft 1 3] 

Br 40 



6 - 7nt- 3 - tf y A;W^l/ft K (6-Bromo~3-pyridinecarbaldehyde) (5 0 
Omg, 2. 7 m m o 1 ) 1 , ( 2 0 0 mg, 3. 2 m m o 1 ) £ 

. 58 8S ft ^ « ± tf T ^yx^^ h 5 V 7 (Dean-Stark trap)*IiftAE77X3 50 



[ 0 0 8 9 ] 

lc-ms 73 % 6 



20 




y*— U M 5 (Amberlyst 15) (1 OOmg) t £%>\Z\> ;1/X y (50ml) 

*«:0. 4 8 9 g (a^iR*C»79%) 

H P.L C (7J?£ 4 ) : 3 . 4 6# 

MS (ES I pos) :m/z = 23 1 (M+H) + 

'H-NBR (300 MHz, CDC1 3 ): 6 = 8.46 (d, 1H), 7.64 (m, 1H), 7.49 (m, 1H). 4.15-4.0 
0 (m, 4H) ppm. 

[ 0 0 9 2 ] 10 

m fa m 2 A 

5 - ( 1 , 3-i/t + V7>-2--f;l/) - 2 - tf U Vy ij )l#=- h U ;V 



HIM 1 A (2. 8g, 12. 5mmo I) , 5/7^18 (1. 6g, 13. 8mm 
o 1) ftitff h7*X (h'J?!^^*^?^^) (0) (1. 4 g, 1. 

3mmo 1) ?->7f;l'*il'A7 5F (100ml) (C ig fl? b . 8 0tf8« (1 8BSK 
) «#T5o lEf h7 + 7 (F'J7i-/V*X7 0) *5 9VL< (0) (0. 1 g) 
SriDA, SJiS^Slf^^ (1 8 BJP^) 8 Otfl^LTfri/\ 2BPb1 (4 8«fPI 

) SiST'tltS, SI^S^Tf IS L> geigfc* (1 0 0ml) *io*» £$^£6* 
(11) T-atb-TSo ( 2 0 0 ml) T*ift#L. SS*v^*S"!r A 

tifiilif/l/*ffl^T->^y;^i'D7h^77^-Jllt5t 1 aiHfc^«j*a&# 30 

1K»:0. 94g (g»JRfl©4 2%) 

HPLC (#& 4 ) : 3 . 2 It) 

MS (ESIpos) :m/z=177 (M+H) + 

1 H-NHR (400 MHz, DMS0-d 6 ): S = 8.81 (s, 1H), 8.09 (s, 2H) , 5.95 (s, 1H), 4.13-3 
.94 (m, 4 H) ppm. 
[ 0 0 9 3 ] 

mmm 3 a 

5 - * )V 5 ;l/ - 2 - if y 5/ y ts # r. h y ;i/ 
[ ft 1 5 ] 40 



[ lb 1 4 ] 

CN 




20 



CN 




7?ffia) : 

Dodd, D. et a 1 . [J. Org. Chem. 1992, 57, 7226-7 
234] ©¥JHK»i;Tf!Ji*tt5:7-feh://7k 85 : 1 5 (59. 5ml) ff©5 50 



-d,3 -->** + V7y- 2 - 2 - e y 'Jyatvm- h y ;i/ (^ss«ftj 2 a ; 8 

5 0 m g . 4. 8mmo 1) OfitfiSiSlC, /<5 - h/H^X^iyg (1 02mg, 0 
. 59mmo 1) £iD;i3„ KJS£*I£ (1 81$ R3) 3gfcitTT-a# L . #V>tK HIC^5 
- h ;UyX;l/*yi (5 0 m g ) *5i: tfzk (5ml) £AD;L § 0 S/SttMt 4 8 QMS 

(quenched)T 3„ C ©4ii%ifSif ;1/ (1 0 0m IT* 30) T'fibtBL. BSJ®v^ 
IR*:0. 66g (3HSHK«<D 9 3 %) 

Ii£ : 8 0 - 8 2 t 10 

H P L C (#& 4 ) : 2 . 1 3 # 

MS (ESIpos) : m/z = 1 3 3 (M+H) + 

'H-NMR (400 MHz , DMS0-d 6 ): 8 = 10.18 (s, 1H), 9.21 (m, 1H). 8.49 (m. 1H) , 8.27 
(m, 1H) ppm. 
[ 0 0 9 4 ] 
^Sb) : 

1. 04g (8. 2mraol) Ot*t!);^DiJF (oxalylchlor ide)£ 8 m 1 © 
^DO^yCSIfS, - 78tt\ 1. 28g (16. 4ramo 1) 

^ * V ESI LfcHJfifiaj 5 A <DVC%m I g ( 7 . 4 6 mm o 1 ) **D*» - 7 8 tT-©« 20 
ff*jgt2«Fia»a-rs. *^-e. 3. 4g (33. 6mmo I) (Db'Jlf;l/75>S 

ffigij i/>? V\ is 5 v\*y^mM3L?-)V 2 : 1) iCtotiStS. 

■Eft : 0 . 76g (SiiiR»07 7%) 
Mf-^ : ±|H#S 
[ 0 0 9 5 ] 
HflSffiJ 4 A 

5 - )V - 2 - tr y 5? :y * ;i/ # =. v y ;i< 

Ktl 6 ] 



36g ( 2 0 9ramo I) O 2 - ^Dt - 5 - ^f ;Hf'J ->*>!: 3 7 . 5g (4 18m 
m o 1 ) (Dz/7>itffi (copper cyanide)£ 5 0 0 ml <D V * f- ;l/ * )V A 7 5 K * T* 2 B£ 
BSaStf 5. 5 0X £ 1*tiitll L ft:®, l 0 % 7 ye-Tykm®. (5 0 0 m 1 ) £«j$L& 

^D'x^-y-y/g^^x^;!/ 9 : 1) taoTiitS. 
«Rfi : l 8 g (SteiRM© 7 3%) 

'H-NMR (300 MHz, CDC1 3 ): 6= 2.4 (s, 3H) , 7.6 (m, 2H), 8.6 (s, 1H) ppm. 
[ 0 0 9 6 ] 

i m W 5 A 

5 - (t: Kn*j/)if;l/) - 2 - tf y h- V )l 




30 



CH 3 



lit 1 7 ] 
CN 




4 A CXt-aty (1 3g, 1 1 Ommo 1) 54 0 flm 1 Orh7)aD^yt 
8 HP L . 3? fc , 29. 4 g (165mmol)ON-7o : t^^»'f5F ( N-bromosuc 
cinimide) t 0 . 4g (1. 6 m m o 1 ) <0 *?1 y V << * * 3/ K (dibenzoylperoxid 

e)*2)D;tSo RlSjB^»* 3 BfHM * 0 T liS $ T* »S» L , ttB-TS. 

o S?l*-2 0 0 ml©^#*1t:x:i5,£tf2 0 0m.lC0zMciS»l>, A 71/ 7 2» (4 4 
g, 4 4 0 mm o 1 ) # £ , C 2 IS IH a»T T? It #T 5 . ^SSfft 

SiLfc^, ig^fe^itjat, a a ^ * y*1mz. % 0 mftM<D'&. 4rSffi£M 

7jT*J/!>ATe»L. ^i^»$TT'liSt§. tl!l5^UV^-77^- ('>U* 

, ->^'\t1ty/i(|if;l' 2 : 1) ict-oTHiS-rSo 
iR»:5. 2 g (SHiRa© 3 5 %) 

1 H-NMR (300 MHz, DHS0-d 6 ): <5 = 4.7 (d, 2H), 5.6 (t, 1H), 8.0 (m, 2H) . 8.7 (s. 1 
H) ppm. 
[ 0 0 9 7 ] 

if* 4 - (4-->7V7x^;W - 6- >t^;b-2-*^V-l - [3 - ( h U 7 
;l/*D^f;l/) 7i-;H -1, 2, 3, 4 h 5 Fa - 5 - t?y 3 S?:/* fl/#*5> 



7. Og (34. 2 9 m m o 1 ) CON - [3 - ( h U 7 D 7 KSS 

(N-[3-(trifluorooethyl)phenyl]urea), 8. 99g ( 6 8. 5 8 m m o 1 ) <D 4 - f 7 
/^yXr*ftF. 8. 92g (68. 5 8 mmol) 3-**V7?/7 
-h (ethyl 3-oxobutanoate)i3 i t/2 0 g © 4? D ijyjglf ;HXt)1' (polyphosphor i 
c acid ethyl ester) £ 2 5 0 m 1 O T H F *fll?t5. C (Dm-SVa* 1 8 ttMStt 

isia-f *<> 

UXfi : 13. 4 g (91%) 

1 H-NMR (200 MHz , DMS0-d 6 ): S = 1.1 (t, 3H) ; 2.0 (s, 3H) ; 4.0 (q. 2H) ; 5.4 (d, 1 



7- h 
lit 1 8] 
CN 




•O' CHj 



H); 7.6 (a. 3H); 7.7 (n. 3H); 7.9 (b, 2H); 8.4 (d, 1H) ppm. 
[ 0 0 9 8 ] 

mmm z 

4 - {$ - mi-fr - - 2 - - \ - [3 - (f'J7;^D^f;i/) 7 
-1, 2, 3, 4 -r h7 Ko- 4 -If U 5 V — fl/} ^y7-h'j* 
[ft: l 9] 



CN 




265mg (1. 3 m m o 1 ) © N - [3 - (MJ7;VtD^;V)7i-)H il, 
I 3 lmg (1. Ommo 1) 04 - ->7/^yX7;l/f t K> teitflOOmgd. 
Ommo 1) ©2, 4 - >-> - ty* 2 m 1 T H F * T'iS? #»C. ttli© 

5A7i^D7hif77^-tiotBSt5. 
1KB : 2 9 m g ( 7 %) 

'H-NMR (200 MHz. DMS0-d 6 ): 6 = 2.0 (s, 3H) ; 2.2 (s, 3H) ; 5.5 (d, 1H); 7.5 (m, 1 
H); 7.6 (m, 3H); 7.7 (b, 1H); 7.8 (m , 1H); 7.9 (m, 2H) ; 8.5 (d, 1H) ppm. 
[ 0 0 9 9-3- 

mmm 3 

xf-* 4 - (4-7Dt7i;;W - 6- ^^;l/-2-* + y-l- [3 - (h V 7 
)V*X3 *=?-)\,) 7x^;l/] -1, 2, 3, 4-xh^tKa-5-try=> ? y*;biP^i/ 

lit 2 0] 



Br 




204mg (1. Ommo 1) ON - [3 - (h'J7;Hn^f*) 7i-;!/] £JR. 
14 2mg (0. 7 7mmol) ©4-7'Dt^yX7;l'ft|«\ feitf 1 OOmg (0 
. 7 7mmo 1) ©if* 3 - ^ + y 7 - h 5: 2 m 1 OT H F ifit'lSJ'li', & 

tcVk. S15:XSTT'ii U II * jg ffiftj L X *s 5 a *\ * -9" W6*S?x ^ ;b * ffi ^ T 



IRS : 2 3 m g ( 6 %) 

'H-NMR (200 MHz , DMS0-d 6 ): 6 = 1.1 (t, 3H) I 2.0 (s, 3H) I 4.0 (q, 2H); 5.3 (d, 1 
H); 7.4 (a, 2H); 7.6 (m, 3H) ; 7.7 (m. 3H) ; 8.3 (d, 1H) ppm. 
[0100] 

x^yl/ 4 - (4 -•>7/7i-/l/) - 6-^^-;b-2-^ + V-l - [4 - 7 tl*u 
7 -1, 2, 3, 4 - f h7t KD - 5-lf'J 5">*y*;l/**->7 - h 

C ft 2 1 ] 



CN 




F 



154mg (1. Onifflo I) ON- [4-7**D7i-*] KX, lOlmg (0 
. 7 7mmo 1) 04-->7;^>X7^ftF, feitfl 0 Orag (0. 7 7 m m o 1 
) £>x^;l> 3-t*V7^77-h?:2iii I OTH FffilSt, tt ft ft Off 

i& 8? £ in x. 3 „ C Oil^^?rSigSiTT' 1 8RflIift5. S S S T* L fc & v ®m*n 
STT-iil, $S^^m#J fc LT o^*^ WS*&x^/I/%/B<^T, S"J # £ «fc -5 

Kl : 4 Omg (14%) 

1 H-NHR (200 MHz , DMS0-d 6 ): 6 = 1.1 (t. 3H) ; 2.0 (s, 3H) : 4.0 (q, 2H) ; 5.3 (d, 1 
H); 7.3 (m. 4H); 7.5 (■, 2H) I 7.9 (m, 2H) ; 8.3 (d, 1H) ppm. 
[0101] 

mmm 5 

x^;l/ 4 - (.4 - i/T 7 7 n-fr) -6-^^jV-2-t^F7-l- [ 3 - £ n D 7 
x x -i, 2, 3, 4 - f h7t KD-5-lfU 5->*^A;H;+->7-h 
[ft2 2 ] 



CN 




170mg (1. 0 m m o I ) £> N - [3-^ DD7I-W SI, lOOmg (0. 
7 7mmo 1) 0 4 - <>7M>X7;l/ft Ffeitf I OOmg (0. 7 7 m m o 1 ) © 



if ;V 3 - t*V7?/7- h£ 2 m 1 ©T H F * fli?^, ate. 

£iD;i&„ C ©ig£%£MTT- 1 8^Hftfft5„ MS* X*7$t$i Ltc'&, ®m*M£T 

T'iSL> ^ffi^jgtfigij i: LT->^n'\ + ^>/Stgi^;l/%l^T 1 U * <k 5 * 7 

IRS : 1 3 m g ( 4 %) 

1 H-NMR (200 MHz. DMS0-d 6 ): 5 = 1.1 (t. 3H); 2.1 (s, 3H); 4.0 (q. 2H) ; 5.3 (d, 1 
H): 7.2 (ra, 1H); 7.4 (m, 3H) I 7.5 (m. 2H) I 7.9 (m, 2H) ; 8.3 (d, 1H) ppi. 
[0102] 

mmm 6 

(IS) - 2- ^ti'-l-^*-2-*+yi** 4- (4-->7/7iZ/l/ 10 
) - 6- ^^/1/ - 2 - V - 1 - [3 - (h'J7)l/*D^;l/) 7i-A] -1, 2. 

[ ft 2 3 ] 



200mg (0. 98mmol) © N - [3 - (HJ 7;l/^n * 7x^;l/] KJg 

, 129mg (0. 9 8mmol)©4-'>7y^>X7;l/f f tK, 92mg (0. 49 
mmo 1) © (1 S) -2-n*'>-l-^)l/-2-i4yif* 3-* + V7"? 
/ 7 — K <fc 2 9 5mg<O^UU^S?x^;l/XXx;P^r3m 1 OT H F "tT'IgSJ t 
So COi§^ttl?:iiSiTT- 1 8^Sljft5„ ligl T'#*31 Lfc&, £X£TT*I&£ 30 

•KM : 9 6 m g (40%) 

1 H-NMR (200 MHz, DMS0-d 6 ): 6 = 1.3 (d. 3H) ; 1.4 (d, 3H) ; 2.0 (s, 3H+3H) ; 3.6 (s 

, 3H); 3.6 (s, 3H); 5.0 (m, 1H+1H); 5.4 (■, 1H+1H); 7.6-7.9 (m. 8H+8H) : 8.4 (m, 
1H+1H) ppn. 



4 - (6-p<^-;l/-5 - ( 4 V ^;l/*;l/#- - 2 - * * y - 1 - [3 - ( 

MJ7**D^f*) 7ii*]-l, 2, 3, 4-f h7tFn-4-e'J*^;H 40 




20 



[ 0 1 0 3] 

mmm 7 



[ft 2 4] 




150mg (0. 73mmo 1) (DN- [3 - ( h 'J 7** n^f ;l/)7i")l/] SI 
, 96mg (0. 73mmo 1) ©4 - ->7/^yX7;Vrt F> 63mg (0. 37m 
mo 1) 04 - (4 -^)l>* U - 4 - * * V - 2 -7* / >i> J: 2 2 0 m g (O * 

>J 'JV8lf)HXT;l/^3n 1 OTH Ftfga^tS. C © % £ a ft T T* 1 8 B$ 



4XS : 2 8 m g ( 1 6 %) 

'H-NHR (300 MHz , DMS0-d 6 ): <5 = 1.5 (s, 3H) : 3.1 (m, 4H) : 3.6 (n, 4H) ; 5.3 (br.s 
, 1H); 7.6 (m, 2H); 7.7 (n, 1H); 7.8 (m, 2H) ; 7.9 (m. 2H) ; 8.0 (br.s, 1H) ppm. 
[0104] 

mmm 8 

4- ( 4 - i/7 y 7 x ^;l/) -N, N--> , lf;l/-6-^fil/-2-* + V- 1 - [3 
- (Fy7il/tD^f-jl/) y x.-)]/^ - 1 , 2, 3, 4 - f h 7 t H D - 5 - If 'J ; ->* y 
# ;l/ # * It 5 K 
[ ft 2 5 ] 



200mg (0. 98mmol) ©N - [3 - ( r- U 7;^n^f;l,)7i;yl/] mm 
, 128mg (0. 98mmo I) <04 -•>7M^X7;l'f t K> 77mg (0. 49 
mmol) © 4 - (4 - ->'xf;t/75y) - 4 - **V - 2 - 7^ 7 2 9 5 m g 

<D#yyy^x^;l/X7.r;l/^3m 1 ©T H F tfiflii?t5„ C © fi * SftT T* 1 

Jt : 1 0 6 m g ( 4 7 %) 



H.C N 

J 

H 3 C H 3 C 




'H-NMR (300 MHz , DMS0-d 6 ): S = 0.9 (m, 6H): 3.1 (m, 4H); 5.2 (br.s, 1H); 7.6 (i 
, 2H); 7.7 (m, 1H); 7.8 (m, 2H) ; 7.9 (m, 2H); 8.0 (brs, 1H) ppa. 
[0105] 

nmm 9 

6-757-4 - (4-->?;7iX;l/) - 2 - - 1 - [3 - (b'J7A*n^ 

7i-iH -1, 2, 3, 4 -x h 7 t K a - 5 - kf »J 5 V yii)),i£- Y U ;!/ 
lit 2 6] 



CN 




4 0 0 m g ( 1 . 9 7 mm o 1 ) ON - [ 3 - ( F V 7 ;l*n 7i-)l/] filjg 20 

, 199m.g (1. 5 lmmo 1) (O 4 - ■>7/'<>X7^f t Ffe i(f 1 0 0 ra g (1 
. 5 lmmol) OVD/iMI* (malononitrile)* 2m 1 OT H F"t"(C|IL, 
. in A S . (KDig^^^jaSSTT^l 8 fgp^jfJ^-f i>„ SiS 3: 1??**! L fc 

IRS : 4 m g ( 1 %) 

1 H-NMR (400 MHz , DMS0-d 6 ): S = 5.2 (d. 1H); 6.0 (s. 2H) I 7.6 (m, 3H) : 7.7 (m. 2 
H); 7.8 (m, 1H): 7.9 (m, 2H) 8.4 (d, 1H) ppm. 
[0106] 

mmm 1 o 30 

x f- )l 4 - (4-^77 7 1-*) - 3-*;b5;l/-6-^^;b-2-3l-^y-] - 
[3 - (H)7;l/tn^f;l/) 7 x ^ ;!/ ] -1, 2, 3, 4 - f t-7t Fa - 5 - ^'J 5 

> * ;l/ # ^ - F 
[ it 2 7 ] 



lOOmg (0. 23mraol)Qfl%ffll%lml03?;<?-/V4w1'2>7£FCigftls 
* 3 5. 7mg (0. 2 3 m m o 1 ) <D * 7 * V )\> 5 a U F (phosphorylchloride 

)£*D*.3 0 KlS*g£®l%7 0 1CT' 2 BtP^ft-f 5« ligf T* ft 231 b £ $ £ # $ 





■O CH 3 



40 



HPLCtAoTlltS. 



50 



•KB : 4 3 m g (41%) 

'H-NHR (300 MHz, DMS0-d 6 ): 6 = 1.1 (t, 3H) : 2.1 (s, 3H) ; 4.1 (q, 2H) ; 6.4 (s, 1 
H): 7.6 (n, 2H): 7.7 (m, 1H); 7.8 (», 1H) ; 7.9 (in. 4H): 9.2 (s, 1H) ppm. 
[0107] 

mmm i i 

4 - ( 4 -S/ 7/7i-;V) - 6- ^f->l/-2-**y-l - [3 - (MJ7;^D^ 
*■;!/) 7i-;H - l. 2, 3, 4-fh7tKn-5-if'j;-> - yA;l/# >m 
[£28] 
CN 




3g ( 7 mm o 1 ) ©HffiCT 1 £ 5 0 m 1 «D* t x * / - ;l> * <D 1 0 0 m 1 <0 5 % 7* g 
ft* U *A<DS-&»fc»*-r5. 5£iI£tl£gST* 1 8 BfrBUlfP?-*. (§1^«$TT- 
i*t, £ttt£igtt3ij t LT a a /. # yl* # / -;l/£ffl<^T, ■> 'J A ic A 5 A 7 i> 

«R* : 1 . 2 7 g (45%) 

1 H-NHR (300 MHz. DMS0-d 6 ): S = 2.0 (s, 3H) ; 5.4 (d, 1H); 7.6 (in, 1H); 7.6 (m, 2 
H); 7.7 (in, 1H); 7.8 (n, 1H); 7.9 (n. 3H) I 8.3 (d, 1H); 12.5 (s. 1H) ppm. 
[0108] 

mmm 1 2 

4 - (4->'7/7i;;H - 6- y^;l/-2-5t*y-N-yatf;l/-i- [3 - ( 
hU7;l/^ay^;l/) 7 x ^ ;l> ] - 1 , 2, 3, 4-fh7fc KP-5-(f!) 5^y*;l/ 

[ it 2 9 ) 



CN 




40mg(0. lmmol) eDUfiSflJ 1 1 * 2 m 1 O 5> /- ?/l/*;H7 5 KtiSSL, 
7 m g ( 0 . 1 lmmol) © n -/d tf;l/7 5 15mg (0. 1 lmmol) (0 1 
- t h'D + ->- l H V h V 7 '/-JlfrmVa (1-hydroxy-lH-benzotriazole hydrate 

)&£ 1 2 m g ( 0 . lmmo 1) © 4 f ;l/7 5 / tf U > *ilDx §„ EJ5iR£ 
i^OtflffL, #^T% 2 1mg (0. 1 lmmol) ©1- (3-^^/1/7?/ 



hb»#u &^t*. *fc»»x^;i/%ini{.s. %®m*mm7k&tiiim*mi3 y 7 a (satu 

rated aqueous KHS0 4 ). 7j<^ <t tfffi*T*i!E& L , Ba^-f h U 'JAT'^IL, 

C tioTSBtS. 
iRg : 29mg (66%) 

'H-NMR (300 MHz, DMS0-d 6 ): <5 = 0.7 (t, 3H) ; 1.3 (sext, 2H) I 1.7 (s, 3H); 3.0 (q 
, 2H); 5.4 (d, 1H); 7.6 (a, 3H) ; 7.7 (m, 2H) ; 7.8 (m. 2H) I 7.9 (m, 1H); 8.1 (d, 
1H) ppm. 

[0109] 10 

HffiffJ 1 3 

4- ( 4 —>7 / 7 x-;lO — N — (2-^ + ->lf;l') - 6 2 -**V 

-1- [3 - (M)7**B^f*) 7ii*] -1, 2, 3, 4-f I>7tFn-5- 
t! U 5 > A ;b tf * 5. F 
[<b3 0] 



CN 




20 



4 8m^- (0. 12 mm o 1 ) ©USSflJ 1 l*2rnl 0->7f;b*;H7 5 K(Cigg?L 
. 1 Omg (O. 13mmol)©2-^h+->X^;l/75>. 1 8 m g ( 0 . 13mm 
o D.01-tKD*i'-lH-'<>V*M)77-;l'*aftfeJ;tfl 5mg (0. 12m 
mo 1) <D 4 - is* =f)V7 5 7 tf 'J > An * 5o S (5 S £ ft £ 0 "C T « # L , Svf , 
25mg (0. 1 3 m m o 1) ©1- ( 3 - ^ ^ f ^7 5 ^ T'o If*) -3 -xf 

y7AT*l£*tL, I$"FT*Ii^tg)l1-5. *Sg££CT, ± fi!c ft * M fc A 5 A 1 n v 
t- 7 7 - S: & H P LCKi^THat*, 
iRm : 2 2 m g (40%) 

1 H-NHR (300 MHz, DMS0-d 6 ): 8 = 1.7 (s, 3H); 3.2 (s, 3H) ; 3.3 (m, 4H) : 5.4 (d, 1 
H); 7.6 (m, 3H); 7.7 (m, 3H) : 7.9 (m, 2H) ; 8.1 (b, 1H) ppm. 
[0110] 
&Mmj 4 

x^;t> 4 - ( 4 - is7 / 7 x x;I/) - 3 , 6 - 'J /• =f- j\> - 2 - * * V - 1 - [ 3 - ( 
MJ 7 rt> * n * ;!/ ) 7x^;l/] -1, 2, 3, 4 -f h 7 t: K a - 5 - tf ■) 5 ^ V 
* * -> =7 - h 



30 



40 



[ it 3 1 ] 
CN 




10 



89mg(0. 21mmol)O^III*THF2ral(f©60 %7HMitt h'J^A 
(iS^^cf©) 12. 4mg (0. 3 1 mmo 1) SiiSfciOxS. C Og^ft* ligf 
2 i$ H H # f 3 <> # ^ T* . 26mg (0. 2 1 mmo 1 ) OlSg!^ ^ f ^IC, 
£1 Oi^«I%Iia-!?It 2 PtlWS!#f So #^T*. 7j< fcR»x*-;l/*iin*, ^^ffl^zkfe 



IRS : 8 5 m g (93%) 

'H-NMR (200 MHz, DMS0-d 6 ): S = 1.1 (t, 3H) ', 2.0 (s, 3H) ; 2.8 (s, 3H); 4.0 (q, 2 
H); 5.5 (s. 1H); 7.6 (m, 3H) I 7.7 (■, 1H); 7.8 (m, 2H) ; 7.9 (m, 2H) ppm. 
[01 1 1 ] 

9kffim i 5 

Ifib 3 -7tf;l/ - 4 - (4-i/7/7i;*) - 6- ^f-;i/-2-^-*y-i- 
[3 - (b'J7;^D^f*) 7x^;l/] -1, 2, 3, 4-fh7tHn-5-lf'J5 

[*fc 3 2 ] 



CN 




lOOmg (0. 23mmol) cDHSSfll 1 % T H F 2 m I * O 6 0 % 7j< H ft b U £ 
A (SSftffl 12mg (0. 28ramo 1) ISItllDxS, C©§#i^IST* 2 

^fflfifftS. #V>T^ 91mg (1. 1 6 mm o 1 ) <DSft7't:f ^ (acetylchloride 
^<c, C O^-g-fe^gfiT'MtC 2 ^fP^a^-T 5, ^^T, 7j< R $ x ^ ^ £ AO 
W$ffl£7j<:j3<fct;£7j<T*ftrt U KKth'J'J'AfKiL, * fc , KSTT*I5l?t 
&jg£-fc!:6o j&SCiSUT, 4l«»*ItA7A*DVh^77-f-SftB»lKHPLC 

Ui : 9 3mg (85%) 

1 H-NMR (200 MHz, DMS0-d 6 ): 6 = 1.2 (t, 3H) : 2.1 (s, 3H) ; 2.5 (s, 3H) ; 4.2 (m, 2 50 



20 




40 



H); 6.7 (s. 1H); 7.4 (a, 1H); 7.5 (in, 2H) I 7.6 (a, 1H); 7.7 (m, 1H); 7.8 (m, 1H) 
; 7.9 (m, 2H) ppm. 
[0112] 

mmm 1 6 

e?x^;V 6 - (4-$/7/7xx;W - 4- ^^;l/-2-^-^y-3 - [3 - ( h y 
7 A/* u 7x^;l/] -3, 6-ftFD-l, 5 (2H) - tf U 5 S? > 's? * /P # 

* ~> 7 - h 
[ ft 3 3 ] 



CN 




lOOmg (0. 23mmol) Qflttffl 1 *THF 2m 1 f ©6 0 %7kfg{t:7- h U 7 
A (S£^^"f<0) 12mg (0. 28mrao 1) gi^fcllO^S, <l£Dlg-&%^^ST2 
B^S^T £<, #<^T% 1 2 6 m g ( 1 . 1 6mmo 1) □DK|Jf;l' (if;V 
^ny FA*$t-h : ethyl chloridocarbonate^ftn , # lc „ C OigplSl^f iST'M 
IC 2%f®MW? Zo *V»* % jJcfcHFa^Jl/fcftliU #««**feJ:tfia2kT?i»»L, ft* 

!C*7ii'OVl-?*77^-S/c(i^i!HPLCiC±9Tglt5. 
HX« : 9 2 m g (79%) 

'H-NMR (200 MHz, DMS0-d 6 ): 5 = 1.2 (t, 3H; t, 3H) I 2.1 (s, 3H) I 4.2 (m. 2H) ; 4. 
3 (q. 2H); 6.4 (s. 1H); 7.4 (■, 1H); 7.5 (a, 3H); 7.7 (m, 1H); 7.8 (m, 1H); 7.9 
(m, 2H) ppm. 
[01 13] 

mmm 1 7 

3L=f-)V 4- (4-v'7;7i-;l') -6-^^;P-l- (3-^A7i-;!/) -2 

- * * y - 1 , 2, 3, 4-f F7tFD-5-e'j;i/'yii;i/#+->7-l> 

[ ft 3 4 ] 



CN 




1 5 0 m g ( 1 . Omrao I) ON - ;b7i-;l/] SI, 1 0 1 m g ( 0 . 

7 7mmo 1) O 4 - ->7 / ^yX7;I/f t Kfei tf 1 0 O m g (0. 7 7 m m o 1 ) <0 



3-**V7^^1if-;l' (x^/l/ 3 7 7** 7 7- h : ethyl 3-oxobutanoate) 

*2ml©THF>t"iCliSU * , M MM <0 8 IS » * in * 5 . t OS£*:&ai?KT*e 1 

8b*ibui#*5. iig$t'»iPLfei> isi^iSTt'Ssu mm* mount l-c~>? 

IRI : 8 m g ( 3 %) 

'H-NMR (200 MHz, DBS0-d 6 ): <5 = 1.1 (t, 3H) ; 2.0 (s, 3H) ; 2.3 (s. 3H) ; 4.0 (q, 2 
H); 5.3 (d, 1H); 7.0 (m, 2H) : 7.2 (m, 1H); 7.3 (m, 1H); 7.6 (■, 2H) : 7.9 (a, 2H) 
; 8.2 (d, 1H) ppn. 

[0114] 10 

mmm 1 8 

X ^ 4 - (4-*na7xx;l/) - 6- ^^^-2-^ + 7-1 - [3 - ( h U 7 
;l/ :* n ;/ ^ ;b) 7 x x ;l/ ] - l , 2 , 3, 4 -f h7 t FD - 5 - If'J S^Vii;!/!*^ 

Cffc3 5 ] 



204mg (1. Omm o 1 ) ©N- [3 - ( h 'J 7A*n^f;l/) 7x^;l/] 

108mg (0. 7 7mmo I) C4 - ^D0'^X7;l/ft Ffeitf 1 0 flmg (0. 
77mmo 1) O 3 - y 7? >gx^ 2 m 1 O T H F <f til L, # £ , M^M 30 

<9 S ig 8? £ *D * 3 „ C ©S^**afllTl? 1 8 HfP^ gjgf T*i$iP Lfc»» 

|R1 : 2 9 m g ( 9 %) 

1 H-NMR (200 MHz , DMS0-d 6 ): 6 = 1 . 1 (t, 3H); 2.0 (s, 3H) ; 4.0 (q, 2H) : 5.3 (d. 1 
H); 7.5 (m, 5H); 7.6 (m, 1H); 7.7 (m, 2H) ; 8.3 (d, 1H) ppm. 
[0115] 

mmm 1 9 

x ^ ;l/ 6 - (7"Dt^;l/) - 4- (4-^7/7xx;l/) - 2- ^ + 7-1- [3 
- ( h U 7;!/* D ^ 7 x x;l/] - l, 2, 3, 4 -f h 7 t Fn- 5 - If 'J $ -^V 40 

* ;l/ 4* * i/ 7 - h 



CI 




20 



[ it 3 6 ] 
CN 




O "CH 3 
-Br 



10 



3 g ( 7 mm o 1 ) <Dmffi&l 1 £ 1 0 0 m I <D t? u n * )V L. K mBT S „ 0 °C T* , 5 5 
8mg (3. 4 8 mm o 1) ©II?ITt5„ C<Dig£fe£SST-2l$F.g3Ij$L, 

•Ks : 3 . 2 g (90%) 

'H-NMR (200 MHz , DHS0-d 6 ): S = 1.1 (t, 3H) : 4.0 (q, 2H. d. 1H) ; 4.6 (br d. 1H); 
5.4 (d, 1H); 7.6 (m, 3H) ; 7.7 (m, 2H) ; 7.8 (n, 1H); 7.9 (m, 2H); 8.6 (d, 1H) pp 20 



[01 16] 

mmm z o 

4- (4 -->777i-;b) -6- [ (->'if ;l/7 5/ ) ^ -2-4"^ 
V-i- [3- (h'J7;l/*n^f;l/) 7i;;H -l, 2. 3, 4-fh7tFn-5 
- \> V 5 y A ;i/ * * */ 7 - h 
[ {k 3 7 ] 



20mg (0. 04mmol) OHftfl 1 9?2ml <D 7 -fe h # lC . 8 m 40 

g (0. 1 0 m m o 1 ) ©v'x^/t^ = y£*Q* 3 0 C<D8£**SfiTM8fl#BSfll#L 
* #<^T% jg&^K^TT-B&SfS., SI$^lHPLCICioTgSt5 0 
UX fi : 1 5 m g (75%) 

1 H-NMR (300 MHz, DMS0-d 6 ): 6 = 0.6 (t, 6H) : 1.1 (t, 3H) : 2.0 (■, 2H) ; 2.2 (m, 2 
H); 3.1 (br d, 1H); 3.9 (br d, 1H); 4.1 (q, 2H) I 5.4 (d, 1H): 7.5 (m, 1H); 7.6 ( 
m, 4H); 7.7 (m, 1H); 7.9 (a, 2H) ppn. 
[0117] 

m m m 2 1 

X?-/!/ 6 - (7-'J/y^;l/) - 4- (4 - 7/7x^/1/) -2-**V-l- [ 
3 - ( h U 7 /I/* D * 7 x " - 1 , 2 , 3 , 4 - f h V t K O - 5 - If' J 5 V 50 




30 



y -h )i # * *s 5 - 

lit 3 8] 
CN 



O 




50mg(0. 1 Ommo I) OSIJIll 9 % 2 m 1 <07t h Xtggl^ ^[fc, 18 
mg (0. 20mmol) <D 7 - V > * bU ?L Z> 0 C Og^lD^Iiat' 1 8^1H$l, # 
^■e, 81*»STT?'ISlSt6. SI*»l!HPLCICj;oT»i!t3, 
i&» : 2 8 m g (55%) 

'H-NMR (300 MHz, DMS0-d 6 ): <5 = 1.1 (t , 3H); 3.6 (d/d, 1H); 4.1 (q, 2H) J 4.4 (d/ 
d, 1H); 5.4 (m, 2H); 6.2 (m, 2H) I 6.5 (n, 1H); 6.9 (m, 2H) ; 7.6 (m, 6H) ; 7.9 (m, 

2H); 8.4 (d, 1H) ppm. 

[01 18] 



( + ) - X^;b 4 - (4-->7/7xx;l/) - 6- ^^;l/-2-*^V-l - [ 3 - 
(H7*tD^A) 7xx;b] -1, 2, 3. 4 -7- h 7 K K D- 5 - Vf U 5 W % 

I it 3 9 ] 



^SSMi©x^y^^-v-% + 7^ffl^BjHPLC{i:J;oT^glt-i): 
1. 5m 1 Oiflixf ;H<:ig)S$nftft^i 1 OOmg, A7AKBD836 1 (*/ 
V- N-^{"Jo-f^-L-D/f->>- l - ^yf;l/75 K {C » "3 < * 5 71/ 5-"J # ^ 
;Hz l^* ftffl»ff&lfi«EP-A- 3 7 9 9 1 7#{i) * 2 50mmX20mm 

. fctBSiJ R&X^;W ^ii Ziml/d, B« 2 2 5 0 0 p U & 

tB 2 5 4 n m 0 

1 H-NMR (300 MHz, DMS0-d 6 ): <S = 1.1 (t, 3H) ; 2.0 (s, 3H) ; 4.0 (q, 2H): 5.4 (d, 1 
H); 7.6 (m, 3H); 7.7 (m, 2H) ; 7.8 (■, 1H); 7.9 (m. 2H); 8.4 (d, 1H) ppm. 
[ a ] 20 =+3. 3° ( A = 5 8 9 n m , 7 a u * # y , c = 5 3 5 . Omg/10 
Oml) 



mm 2 2 



CN 




CH 3 



[01 19] 



mmm 2 3 

(-) - x =f- fi, 4 - (4-^7/71-*) - 3, 6-e?^^;i/-2-*+y-i- 

[3- (h'J7;l/tD^f;l/) 7 x -1. 2, 3. 4 - r h 7 F n - 5 - tf V 5 

V y ij )i # * ~> 5 - h 

[ ft 4 0 ] 



lOOmg (0. 23mmol) <DHfl&0!l 22£THF2ml * «0 6 0 %7k«ft^ h V 
V h (S£ 14mg (0. 35mmol)<g}flKtCtoxSocl<Dii-&%)*SjgT? 

2 B$fgJS# 1" ?>„ &V>T?, 2 9mg (0. 2 3mrao I ) ©iS|->*^ f y^llPX, ^IC, 20 

c©«-&»*£stmk: 2 B^aif -r #^r-.. in t mm * * fr* ta *ra«*7jc*s 

£tf*7]cT?i$ls»U iSSth'JDATglL, *lc» T*^5I $ £ •£ 5 . 

7^-lC<fcoTfli!!fSo 
t!l : 7 6 m g (74%) 

'H-NMR (200 MHz , DMS0-d 6 ): <5 = 1.1 (t, 3H) ; 2.0 (s. 3H) I 2.8 (s. 3H) ; 4.0 (q, 2 
H); 5.5 (s, 1H); 7.6 (n, 3H) I 7.7 (m, 1H); 7.8 (m, 2H) ; 7.9 (m. 2H) ppm. 
[a] 2 0 = - 1 8 . 1° (A = 589nm, Vtruut&y^ c = 5 3 0 . Omg/1 
0 0ml) 

[ 0 1 2 0 3 30 

HffilffJ 2 4 

X^;l/ 4- (6-->7y-3-t^'J->*-;l/) - 6 2 - * * V - 1 - [3- 

(MJ7;^D^f;l<) 7xx;l>] - 1 , 2, 3, 4 - r h 5 t K a - 5 - tf U 5 > * 

)V $ * ~y ? ~ h 
lit 4 1 ] 



r h 7 C KD77 > ( 5 m 1 ) ipOHttffll 3 A ( 7 6 m g , 0. 58mmo 1) ©Iff 
3-ttV7^|if;l' (75mg, 0. 5 8 m m o 1 ) , N- [3 - (h'J 
7;l'^-n^^-;l/) 7xx;l/] g (1 1 8 m g , 0. 58mmo 1) *5 <}; # >J "j > & x 50 




10 




40 



?)HXf/l' (2 0 0mg ; Cava et a 1 . , J. Org. Chem. 196 9 
, 3 4, 2 6 6 5 O^MfcfiE-^TfffclcaHSnfe) 2 BNI (4 

8 mm ML. Z<D'&. mmZVUS 0 (2ml) T*?&5ft! U *|C» »IHPLCIti 

•txa:92mg ( 9 lis iR 1 © 3 5 % ) 
MS(ESIpos):m/z = 431(M + H) + 
H P L C (££ 4) = 4. 63» 

'H-NMR (300 MHz , DMS0-d 6 ): S = 8.76 (s, 1H), 8.36 (d, 1H), 8.16-8.00 (m, 2H) , 7 
.83-7-74 (m, 2H) , 7.75-7.58 (m, 2H) . 5.47 (d, 1H), 4.03 (quartet, 2H) , 2.06 (s, 10 
3H), 1.08 (t, 3H) ppm. 
[0121] 



4 - {5 - ( 1 H - -f 5 l -6-*?fr-2-**V- 

1- [3- (h'J7)b*D^f;M 7i-;l>] -1, 2. 3, 4-fb7tKD-4-tf 

[ft4 2 ] 



5mI<De*^^f^**A75K1'0*lt«ll lOft*i5 0 lmg (1. 25mm 30 
o 1 ) jgfgK, 567mg (3. 5 mm o 1 ) ©N, N - % X - i/ -{ ^ V — )V . 
N-carbonyldiimidazole)£j!jO;l 5„ C OSJSilo ftl*-S6il L fc'#> T T- *g 

•KM : 5 0 0 mg (HIRI1O8 8. 6%) 
MS (EI) :m/z = 452 (M+H) + 

'H-NHR (200 MHz. DMS0-d 6 ): S = 1.40 (d. 3H) , 5.5 (d. 1H), 7.0 (s. 1H), 7.55-8.0 
(id, 9H), 8.4 (s, 1H), 8.45 (d, 1H) ppm. 
[0122] 

m m m 2 6 40 

2 - I: K n + ~> x ^ ;1/ 4 - ( 4 — > 7 / 7 x ^ -6-*^-;l/-2-**V-l- 
[3 - (h»;7;l/^a^^;l/) 7 xx;l/] - 1 , 2, 3. 4 -f h5 t Kn- 5 - If y 5 

s; y it >v # * 5 - b 



ffigy 2 5 




20 



[ it 4 3 ] 




10 



2 5 0<t£% 45. lmg(0. immo I) *ifUy^'j3-*0. 5ml 
ItiOxSo 1 OOTCT'l«fFII»t5. C «DK JSB£W*#Bl H 

PLC (A7i : Ag i lent Zorbax Extend C18 2 0 m m x 5 
Omm, 5 n m ; ®m A : T ■£ h - h V . g » B : * + 0 . 1 «l7>t-7 ; ^7'^ 
x>f : 0^ 1 0 % A , 2 # 10% A, 6^ 9 0 % A , 7 # 90%A, 7. 1^ 
10% A . 8 # 10%A; : 2 2 0 n m ; SAi : ft 5 0 O./i 1 : SA» (numb 
er of injection) : 1 ) tioTlStS. i*.**tA/T^577 * 3/ 3 K 20 

1R1 : 2 2mg (a^iRM©49. 4%) 
MS (EI) :m/z = 446 (M+H) + 

'H-NMR (300 MHz, DMS0-d 6 ): S = 2.05 (d, 3H) , 3.5 (quartet, 2H), 3.95-4.15 (m, 2 
H), 4.75 (tr, 1H). 5.45 (d, 1H), 7.55-7.75 (in, 5H) , 7.75 (d, 1H), 7.85 (d, 2H), 
8.35 (d, 1H) ppm. 
[0123] 

mmm 2 7 

2 - ( 7< ^ ;V 7 5 / ) x^;U 4 - (4 - ->T yy -&-*=J-)\s-2-** 
V-l- [3 - ( h ') 7;btD^f 7xx;t/] -1, 2, 3, 4-fh7tHD-5 30 
- tf U 5 5? > 7J ;V # * S/ y - h 
lit 4 4 ] 



Hffi^j25©fb-&tl4 5. lmg(0. lmmo i) 52 - (->*^;l/75/) 

-no. 5 m item*.*. R&msmz® i o o°cv i mwimn? %o 

S£tt*#»H PLC (*7A:Agi lent Zorbax Extend C18 
20mmX50mm, 5 /i m ; jgi A : 7 -b h h ij i§ & B : zk + 0 . 1 % it 7 > 
- 7 : ^ 7 y h : 0 # 1 0 % A « 2 # 10SA, 6j} 90%A> 7» 90 

% A , 7. 1 # 10% A. 8 # 1 0 % A ; II : 2 2 0 n m ; SAi :S!)5 0 0 /j 1 50 




40 



: SEASSt : 1) K <fc o Tff g-T 4 $1 £ ^ A, T- (,> & 7 7 * 5/ a K^TT-it 
IS "I" <B o 

iRfi : 2 4 m g (SUlRM© 5 0. 8 %) 
MS (EI) :m/z = 473 (M + H) + 

'H-NMR (300 MHz, DMS0-d 6 ): 6 = 2.05 (d, 3H) , 2.1 (s, 6H) , 2.4 («, 2H) , 4.1 (m, 
2H), 5.35 (d, 1H), 7.55 (d, 1H), 7.6 (d, 2H) , 7.7 (m. 2H) , 7.8 (d, 1H), 7.85 (d, 

2H). 8.35 (d, 1H) ppm. 

[0124] 

mmm z 8 

2- ( 4 - M. V *J-fr) X^^l/ 4- (4-->7/7i^W - 6 - * f- ;l - 2 - * * 10 
V - l - [3 - (h , ;7;l/;fra^5 L ;i') 7i-;H -1, 2, 3, 4-fh7tKD-5 

[ft 4 5 ] 



HiS^J 2 5 ©fk-g-t) 45. lmg(0. 1 m m o 1 ) £ 2 - ( 4 - Vf U *J=.fl>) i * / 
-;U0. 5 m 1 tiPjLSo SiSig^fe^r^ll OOtT'l BSNfltJ* f 3„ ^iP^, C ©5Jt> 
S&ft*MHPLC (*7A:Agi lent Zorbax E -x t-e n d €1-8-- 

20mmX50mm, 5 n m ; A : 7 -te h — h U ;k Jg & B : * + 0 . 1 % it 7 > 
tz7 ; 7"7->'xy h : 0^ 1 0 % A . 2 # 1 0 % A . 6 # 90% A. 7^ 90 30 
% A > 7. 1 # 1 0 % A , 8 1'0%A ;»g: 2 2 0 nm;aAl:85 0 0 (i I 

IR* : 17mg (SBM*© 3 3 . 5%) 
MS (El) :m/z = 507 (M+H) + 

1 H-NMR (300 MHz, DMS0-d 6 ): 6 = 2.0 (d, 3H) , 2.9 (tr, 2H) , 4.3 (tr, 2H) , 5.25 (d 
, 1H), 7.15 (d, 2H), 7.45 (d. 2H) . 7.5 (d, 1H) , 7.65 (tr, 2H) , 7.8 (m, 3H) , 8.35 
(d, 1H), 8.4 (d, 2H) ppm. 



2- (2-(f'J^-;b) x^;l/ 4- (4->77 7i-W - 6 - ^ ;b - 2 - * * 
V - 1 - [ 3 - ( h V 7)VHr utf-fr) 7 xx;l/] -1, 2, 3, 4-ft-7tFo-5 
- \Z V 5 V y i3 $ * is 7 - h 




20 



[0125] 

m fa m 2 9 



40 



[ft 4 6] 




2 5 <9{t£» 45. lmg(0. lmno I) S2 - (2-Ky 5> = ;10 x * / 
-;V0. 5mlfciD*S. EJSB£1J^ttl00X;TMIlf|«t*#**. C©fiJS 
8*i**«HPLC. (*7i: Agi lent Zorbax Extend C 1 8 ' 

20mmX50mnK 5)im liSlA : 7-bhzM);K ig B : zk + 0 . 1 % it 7 > 
ti7;y7^l>h:0» I 0%A> 2» 1 0 % A , 6 # 90SA, 7» 90 
»A, 7 . 1 # 1 0 % A. 8 # 10%A;iSifi:220nm; SA1 : 15 5 0 0 /i 1 
: &ASt : 1 ) lc£-oTmWl?Z>o f«i*tA,?^5 7 7^->a y£*A6, SSTT'I 20 

*1 : 2 2mg (UlSiR*© 4 3 . 4%) 
MS (El) : m / z = 5 0 7 (M + H) + 

'H-NMR (300 MHz , DMS0-d 6 ): 6 = 2.0 (d, 3H) . 2.9 (tr, 2H) . 4.3 (tr, 2H) , 5.25 (d 
. 1H), 7.15 (d. 2H), 7.45 (d, 2H) , 7.5 (d , 1H), 7.65 (tr, 2H) , 7.8 (a, 3H) , 8.35 

(d, 1H), 8.4 (d, 2H) ppm. 

[0126] 



2 - (2-*ty-l-KD!Ji; = *) if/I/ 4 - (4-f7y7i-*) - 6 - ^ 

2 -**y- 1 - [3- (h!)7;Uo^;l/) 7x^/1/] -1, 2. 3, 4~T 30 
. > y \L K a - 5 - kT V = ~>* y * ;V X * ~> 5 - h 
[ft4 7] 



HS£0ij25©<b^%l45. lmg (0. Ibdio 1) *1- (2-t FD + J'if *) 
- 2 - tTa U i/V > 0 . 5ml tllDiS, RlSiE^**» 1 0 0 tt 1 BfP^Jtff-f S„ 3* 
91, cOgfil^ft^^KHPLC (*7i: Ag i lent Zorbax Ext 
end C18 20mmX50mm, 5 n m I fltitt A : 7 h — h V * t&M B : Jk + 
0 . 1 % S 7 y * ^ 7 ; ? 7 ->*x > h : 0 ft 1 0 % A % 2 # 1 0 % A , 6 ft 9 0 % 
A. 7 ft 9 0 % A , 7 . 1 # 1 0 % A , 8 # 1 0 %A ; IS : 2 2 0 n m ; iAl 50 



USSfflJ 3 O 




:» 5 0 0 (i 1 ;£A£fc: 1) fc «fc o T Hi » * 3iJ8.VnZ<e; A,?^ %7 7 Z is 3 y *M 

iRfl: 2 5mg (lii|S!i©4 8. 8%) 
MS (EI) : m/z = 5 1 3 (M + H) + 

'H-NMR (300 MHz. DMS0-d 6 ): 6 = 1.8 (quintet, 2H), 2.0 (d, 3H) . 2.1 (tr, 2H) . 3. 
2 (tr, 2H), 3.4 (tr, 2H) , 4.0-4.2 (m, 2H) , 5.35 (d. 1H), 7.55 (d, 1H), 7.6 (d, 2 
H), 7.7 (tr, 2H), 7.8 (d , 1H), 7.9 (d, 2H) , 8.4 (d, 1H) ppm. 
[0127] 

mmmi 4-1 6©?ihc*pi;t. yKDit&mttmm? & 0 

imzi 10 



-a. 






nza 

I '°l 


R.l#l 






CN 












oO 










31 


h,c 0 y fx 


Xttfl 1 : 


85 


4.01 (1) 


516 




CN 






















32 


0 | 1 v 




79 


4.09(1) 


498 




CN 
























HX^O^rT^N^CH- 

3 1 I 

HjC N^O 

(X, 


1 ; 


1 * 
1 j 


4 28 (2) 


458 




CN 










34 


A 


£J6fcl 1; 


97 


3.97 (2) 


543 




^/UjtfrWU;? DDK 





















20 



30 



50 



C*3] 



[M+Hj* 



35 




nmi i ; 

* o y K 
(dimethykarbamic 
chloride) 



98 



4.00 (2) 



523 
[M+Naf 



36 




H 3 C O ^ N O' 




1 ; 

y ^/u ^ u y k 

(methyl chloridocarbonate) 



96 



4.10(2) 



488 



37 




58 



4.59 (2) 



520 



38 




43 



4.42 (2) 



486 



39 




2 - > h * > 
x^/U * n ]} K 

(2-mcthoxyethyl 
chlori decarbonate) 



(#&) 



95 



4.12(2) 



40 




H 3 C >Ao CH * 




i; 

(isopropyl chlorido 
carbonate) 



67 



4.55 (2) 



'CF* 



41 




H 3 <T V Y N N CH3 



CF 3 




(diethylcarbamic 
chloride) 



18 



4.25 (2) 



42 



o ^r^ o o 




2§&#J l ; 

(* ^/U^^* — AO 

(methyl (meihyl- 
sulfonyl)- 
carbamic chloride) 



40 



4.10(2) 



[« 5 ] 





mm 




•K4 

l%] 




$?4#tf 

|M+H]* 




CN 














Xttfil l ; 








43 


A. /\ x-n. ^NH ? 

v X XT 

H 3 C^N^O 
^CF 3 


2 -^D^Tt ^ K; 
2.5 (equiv.) 
?k ^ -fk -J- K IJ A 


54 


3.7 (3) 


40 / 




CN 
























O V 










44 


3 H V " 

rS 


2 -^D^Sg; 
2.5 (equiv.) 


67 


3.8 (3) 


488 




-jl. Hs -J- L 1 1 t*t * 






















CN 


i ; 




















45 


H 3 C O N 


x^vr * v - 
t Kn^n; K; 
2.5 ^ft (equiv.) 


25 


2.9 (2) 


473 


















2 - n n ^ ^-/U) 








46 


KC^O^>r V N'^V% 
H 3 C^N^O ^ 




37 


4 0 (3} 


521 




2.5 154 (equiv.) 










6* 





















10 



20 



40 



[*6] 









ins 






#^ 










[M-fHr 




CN 


1 ; 








47 


L J) XH, 
3 T L 


N — (2 --/n^x^A-) 
-N, N — 

-T- rf . il . C ■» ✓ . 


oZ 






























CN 










48 


U Jl h 

H 3 C 0 yf N ]f CH a 


-Tir b7 ^ K; 


65 


3.70 (2) 


f A * 

501 




2.53f (equiv.) 






















CN 














mifam i ; 










0 V 


3 p n p« f-^) 








49 


3 xVO 


try i/^i£m&; 


15 


3,68 (2) 


521 




2.5 %M (equiv:) 






















CN 


































50 




^ ^ ^ I-*-*- *a* ? 

(equiv.) 


21 


3.47 (2) 


521 



10 



20 



30 



40 



1&7 1 





mm 




l%] 


<#»> 


|M+Hf 


51 


CN 

v jOCT> 

H 3 C^N^O H 


^J£#I l ; 

- 1 H-A \?*J-)\> • 
t K ci y d ^ K; 
2. (equiv.) 


6 


2.97 (2) 


510 


52 


HjC N O 


3 -(^ p p p< ^/^) 
-1,2,4- 


37 


4.0(3) 


469 




CN 










53 


6., 


mmm i ; 

2 -ya^-N- 
(2 h^rv'^/U) 


y i 


3.77 (2) 





10 



20 



30 



[0128] 

mmm6 - 8 (ommicmcx. soft^ft^Bss-rs. 



rtt +f— toi 








R. (#1 










I%1 




|M+Hf 






N-[3-(h U ^/U^d 




















54 


3 o y? h 
ii r 

H 3 C N^O 

& 


7^f t K; 
/^/U 3- 


79 


3.68 
(2) 


416 




CN 














N-[3-(h 5 :7/i^a 








55 


v J[ X 

HjC N A 0 


K; 

is $ n :/ n ^ ^ /U 


JO 


4.09 
(2) 


*fJO 




CN 


N-[3 -( h y 








56 


II T 

A 

(X 


4 -y/y^yx 

7^7t K; 
3 -Hr*Vf9 7 7- h 


O J 


4.03 
(2) 


444 




CN 


N-[3 -(hy ^/b3j"D 










ch^ o y"^ 


4 - v"7 7 








57 


o A 

H 3 C N 0 


^vXT^jt K; 

UK/ 6 7 1 rT ✓ 
- 1 - > ^/V- 2 - 

3-t^ryX^/7- h 


73 


3.82 


488 



{* 9 ] 





»5t 
















I%1 




|M+HJ* 




CN 






















58 


h >%-VS h 

HjC N O 


7;i^ft K; 
N, N- 3 ~ 


9 


3.22 
(2) 


429 



10 



[0129] 

mmm 5 9 

x^;b 4 - (4->'7-/7x-;l/) - 6- ^f-;l/-3 - [ 2 - ( 4 - ^ iV * U — ;U ) 
-2-^tvif;H -2-**y-i- [3 - (h'J7*tn^;l/) 7i^;H -l 
, 2, 3, 4 - f h7 K Hn - 5 - tf 'J 5->">A;«+i'7 - h 

[ 4"t 4 8 ] 20 



CN 




30 



80mg (0. 1 6mmo I ) ©IIi4 4 % 2 m ] <D->*^ f ^^^ixT 5 KCSKL 
„ 16mg (0. 1 8 m m o 1 ) © t ;l> * 'J > , 24mg (0. 18mmol)£>l— fc. 
KD + ->- 1 H - ^ y V h U 7 V — ^WJcfPtlfc <}: D* 2 0 m g ( 0 . 1 6ramo I) ©4- 

i/*^ 5 y tr y isz/zmz. s„ Ejsg^** o r ?mn u 3 5m g (o. 

1 8mmo 1) cDl - ( 3 - *>* ;1/ 7 5 / 7 n t? ;l>) -3-i^*A**f -f 5 Ktl 
«^AD^S„ C ©£*Sil£fe?:SigT 1 8^fF^«}$L. #^T*. ?J< £ ft M x ^ ;!/ % 1m * Z> 

*IC*7A7 0?hi'"77^-Sfcli^lRHPLClC<toTai!t5„ 40 
fil: 7 8mg (85%) 

'H-NMR (300 MHz, DMS0-d 6 ): S = 1.1 (t, 3H) ; 2.0 (s, 3H); 3.4 (m, 4H) ; 3.6 (m, 4 
H): 3.7 (d, 1H); 4.1 (m, 2H) ; 4.5 (d, 1H); 5.5 (s, 1H); 7.6 (m, 5H) ; 7.8 (m, 1H) 
; 7.9 (a, 2H) ppm. 
[0130] 



[ii o] 





mm 










#^ 






1%I 




fM+H] + 




CN 










60 


\ A. /\ 

o ^k kl >k^ t 

O N CH 3 

6l cf , 


£J6«4 4; 
fcV*? ^> 


90 


2.93 
(2) 


570 




CN 










61 


HC HN ^ A A ^ 

J T> if ° CH > 

6l cf , 


Xttfl4 4; 
N — ( 2 -T ^ y 
:n?vK)-N T N 


87 


2.93 
(2) 


558 




CN 










62 


if J (1 5 
° O^N A CH3 


H&0ij4 4; 
(THFt2M) 


O 1 

83 


3.84 
(2) 


CI r 
J 1 _> 



10 



20 



30 



[0131] 



|M+H] 4 



63 





CF, 



N-[3 - 

4 -^r/^yxr/uf t K; 
1 -(3 1,2,4 

5 --f yU)T-fe h V 



23 



3.80 (3) 



440 



64 




N-[3 ~ 
1 - ( 1 . 3 - 



23 



4.42 (2) 



491 



65 




N-[3 - 

5 -^TvU- 2, 
4 > ^rf-^^^^ 



33 



4.3(1) 



428 



66 




N-[3 - 
( h ]) y/ls*n* f*/^) 

1 h*>- 2, 
4 



3.47 (2) 



430 



[S12] 




N-[3 - 
1 -(2-7!)^)- 1,3- 



N-(3 - 
1 -:7;c~/U- 1 , 3 



N-[3 - 

f7 1, I — h tl T-zWjJ-d 

-2, 4 --o*^ 



13 



14 



3.70 (2) 



4.03 (2) 



3-9 (3) 



|M+Hf 



452 



462 



454 



[0132] 
7 0 



10 



20 



30 



4 - (4-'>7;7i^/l/) -6-*^;l/-2-;**V- 1 - [3 - (h'J7;UP^ 
7 x~;b] -1. 2, 3, 4-f F D — 5 — If LJ v>* > ;Wf + D* ^ K 

[ft 4 9] 

CN 




40 



200mg (0. 5mmo 1 ) <D! 



1 l*5rnlOfh7tKD77>'lCiS*l, 



50 



# tc . 6mg (0. 05mmol)<D4-N, N - *J * * )\> 7 S / M V i? > , 7 7mg ( 
0. 6 m m o 1 ) <£> N , N-i/'f y^Dlf;Hf ;l/75>feitf 1 1 5mg (0. 6mm 

o i ) <o y 7 r- y 7 v- ;i/ - i - 4 a, * * - h y x ( e a y / ) * x * =. t? a *\ * 

D'7;1'*D*X77 - h (benzotriazol-l-yloxy-tr is (pyrrol id i no) phosphor) ium hexaf 1 
uorophosphate)£iax. gJSil^i^lfit* 1 5»Bi»L, 5ml (2. 5 

mmol) (0 7 ( :* * •»?- > * T* 0 . 5Mg«tL,t) £ JjQ A 3 <> C <D K IS g £ 

KilU 3l£TT'I=5g;* tTKftt*. £l£$l£#&H P L C IC <fc o T M K H li f 3 „ 
1R1 : 5 5mg (9tt>Rft4>2 8%) 

'H-NMR (200 MHz, DMS0-d 6 ): S = 1.8 (s, 3H) ; 5.4 (d, 1H); 7.2 (br. s, 1H): 7.4 ( 10 
br. s, 1H); 7.6 (m, 5H) ; 7.7 (m, 1H); 7.9 (m. 2H) ; 8.1 (d, 1H) ppi. 
[0133] 
7 1 



( + ) -4- (4->7/7i-;W - 6- ^;l>-2-**V-l- [3- (h'J7 
;l/*D^f;V) 7i-A] -1, 2, 3, 4 - f h 7 t K D - 5 - If 9 5 Vl 

nt5o] 



CN 




20 



$iMm 1 1 Oit^ftV-^ + ^KijriH P L C K B D 8 3 6 1 (*77 

- NT^^;D^*-L-D-f>'>-i-^f;i'7;F(ci^<4 ; 5;i'-> l Ji)yii' 30 

-tr b £ 2 - , BsfflifT'iPI^ISE P-A- 3 7 9 9 1 7 # 88 ) , 250mmX20mm, 
jgfflgij : ft»x^;l/-»* 2 /-;HSf8if;K i&iS 2 5 m 1 Sg 2 3 °C % & 
m 2 5 4 nra] tCiot^itS, 

1 H-NMR (300 MHz, DMS0-d 6 ): <S = 2.0 (s, 3H) I 5.4 (d, 1H); 7.6 (m, 1H); 7.6 (m, 2 
H); 7.7 (a, 1H); 7.8 (m. 1H); 7.9 (m. 3H) I 8.3 (d, 1H); 12.5 (s, 1H) ppm . 
[a] 20 =+2. 5° ( A = 5 8 9 n m, # / - ;K c = 505mg/100ml) 
[0134] 
7 2 



( + ) - 2- tFD + ->xf;V 4 - (4-i/7/7x-;l/) - 6-^^- /l/ -2-^4- 
V-l- [3- (h'J7iHn/f*) 7xx;l/] -l, 2, 3, 4-rF7t K a — 5 40 
— tf y $ i 7 > A ;b t' + -> 7 - F 



lit 5 n 



HO. 




10 



T^rfVTT', 1 560mg(3. 8 9 mm o 1 ) (OMMW 7 1 <Dit&<fa* 1 9 . 6m 
1 CD D M F IC 2jQ K. § „ 1. 095ml (7. 86mmo 1) ©h'Jlf ^T^feitf 1 
. 11ml (15. 7 mm o 1 ) © 2 - 7 D ^ X £ / - fl, % ifl * ft & , K)Sii^tl*^7 

*i..COait8ml«)^* / ->WC Atl, ^KHPLC (* 7 A : N u c 1 e 

osil 100-5 C18 Nautilus. 20x50mm, 5/tm; ?§ M A : 20 
7-fe b - b U ;K B : 7k + 0 . 3 ; ^7->'i> b : 0# 1 0 % A , 2 # 1 

0 % A . 6 # 90%A, 7 # 9 0 % A , 7. 1 # 1 0 % A . 8 # 1 0%A ;$fi 
: 2 2 0 nm;SAi:»5 0 0 /i 1 ; SAfS : 1 8) HiotaStS. ^ ^ A. 

iRfi : 1 290mg (a^lR*®7 4. 5%) 
MS (EI) :m/z = 446 (M+H) + 

'H-NBR (300 MHz. DHS0-d 6 ): 8 = 2.05 (d, 3H) ; 3.5 (quartett, 2H) ; 3.95-4.15 (m, 
2H); 4.75 (tr, 1H); 5.45 (d, 1H); 7.55-7.75 (m. 5H) I 7.75 (d, 1H); 7.85 (d, 2H) ; 
8.35 (d, 1H) ppn. 

[a] 2 0 = + 1 4 . 3° ( A = 5 8 9 n m, * Z / - A, . c = 455mg/100ml 30 

) 

CO 1 3 5] 



5- { 5 -7-fef-;l/^ 6 f-fr- 2 -#*y- 1 - [3- (H)7;V*D^f;l') 7 

xx;l/] -1, 2, 3. 4 - f h 7 t F D - 4 - tf 5 ->"-yH - 2 - £ U 3? 
b U ;b 
[ft 5 2 ] 



jfeffij 7 3 




rF7KFD77> (5nl) >|>OSIKN3'A (75mg, 0. 5 7mmo 1) ©llf 



50 



2, 4 - $ y *J * y ( 5 7 m g , 0 . 57mmo I) , N- [3 - (h'J7 
*tDyfjl/) 7i-;W SI (1 1 6rag, 0. 5 7mmo I) i±tf^iJ'J>lJ?- 
;l/XXx;l/(200mg) [Cava et a 1 . , J. Org. Chem. 3 4 , 2 
66 5 (1 969) ©¥jgfcftoT§TfcfcS3S£ttfc] SriO* ££S6ft£2 4l«n 
ML, SiS^DMSO (2ml) T'I&S?L, *fc, # H P L CtioTiS 

t5. 

IRS : lOlmg (SliiR*© 4 4%) 

'H-NMR (200 MHz, DMS0-d 6 ): S = 2.02 (s, 3H); 2.24 (s, 3H) ; 5.54 (d, 1H); 7.52-7 
.90 (n, 4H); 8.08 (d, 2H) I 8.50 (d, 1H); 8.81 (s, 1H) ppm. 
CO 1 3 6] 
MMM 7 4 

( + ) - 5- {5-7-fe^;I/-6-;*^;l/-2-**V-l- [3 - (F'J7;Hd^ 
^;l/) yx-)l] -1, 2, 3, 4-fF7tFD-4-ey$~>*z;H -2-W&2/ 

[ft 5 33 



CN 




USStW 7 3 ©x^- y^*V-^^^;l/ffi^^H P L C [ * 7 A K B D 8 3 6 1 (t^Y 
- N-^^jD-f*-L-n^->y- 1 - ^f;l/75 < V 1j V 

*.V>7 * - , &rtl'i#!i : £i]&$BEP-A-3 7 9 9 1 7 #gg) , 250mmx20mm, 
®&m : Bt$x^/],->* * 7 -;HS8if;K %3 Z5ml/», SS 2 
tB 2 5 4 nm] IC it>T^lit5. 
MS (ESlpos) :m/z = 401 (M + H) + 

[ a ] 2 0 = + 2 5 . 1° (i = 5 8 9 nra, c = 5 0 5 mg/l 0 Om I 

) 

[0137] 

nmm 1 5 

2- ( 2 - k? D S?x;l/) 4- (4-->777i^W - 6 - * ^ )V - 2 - * * 

V-l- [3- (F^^tD^/V) 7i-*] -1, 2, 3, 4-f F7tKn-5 



lit 5 4 ] 




10 



0. 4 m 1 ORi»i;^f;V*^A75 FtOSIlW 1 1 ©ft^i4 0. 1 m g ( 0 . 1 
mmol) iSSt, 4 8. 6 m g (0. 3 m m o 1 ) © N , N - 3] Jl X =■ )l i/ ^ ^ & S S - 

i?^DD^^yfa(Dt5o 8f»vy*S/!>Al»fc*Lfc«K g«§I$TT'I%LTi 
it5. C ©glSt , 0. 5ml© (. 2 - V V i? — fr) * # S — )\/%1lB X. & o C ©KJSiil 

cleosil 100-5 C18 Nautilus 20mmX50mm,5/im 20 
: jSMEA : 7* h y »»B : 7k+ 0. 1 % : ?v S^X > h : 0 # 10%A 
, 2 # 1 0%A, 6» 90%A, 7» 9 0 55A> 7. 1» 1 0 96 A . 8 # 10 
% A ; 2 5 m 1 /# ; $S : 2 2 0 n m ; a A* :$5 5 5 0 /i 1 : SAS : 1 ) fc 

IR* : 17mg (aBJRS© 3 4 . 5%) 
MS (EI) :m/z = 493 (M + H) + 

'H-NMR (300 MHz, DMS0-d 6 ): 6 = 2.1 (d, 3H) ; 5.15 (dd, 2H) ; 5.45 (d , 1H); 7.05 ( 
d, 1H); 7.3 (dd, 1H); 7.5-7.85 (■, 9H) ; 8.35 (d. 1H); 8.5 (d, 2H) ppa. 



2 - x^;l/ 4 - (4 -i< 7 / 7xx;l/) - 6 - ^ f- ;!/ - 2 - :* * 

V - 1 - [3 - (h'J7;l/*a^;l/) 7 x x ;l/ ] - i, 2, 3, 4-fh5tFB-5 

Ht 5 5 ] 



0. 5 7ml ©£i->7f;l/*;l/A75K1?©Il«l lC{k^ft60. 2mg(0. 
1 5mrao 1 ) SIIC, 72. 9 m g (0. 4 5mmo 1) AN, N - * ;l/ # x ;U 5/ ^ 5 



[0138] 

n m m 7 6 



30 



CN 




40 



TBfcSf £„ C oait, 1 8 5 m g ( 1 . 5nmo 1) ©2 - O-UUf*)!*/ 
£tf 2 0 /i 1 (0. 2 7nmo 1) <0 h!>xf *75VtlPilS. KiSS^ttt 1 
0 O^-P l'*H£tt-rS. C©E£B£W%0 . 4 m 1 * U 

SSU St, ^IHPLC (*7i:Nuc 1 eos i 1 100-5 C18 Na 
ut i lus 20mmX50mm, 5 |i m ; S«A : 7t F - F 'J;K @ j& B : 7k + 0 
. ^7^lVh : 0» 1 0 % A , 2 # 10% A, 6 # 90% A. 7 # 

90% A, 7. 1# 10%A, 8# 10%A;iftJi 2 5 m 1 /j} ; 8« : 2 2 0 n 
m;ftAl:a 5 5 0 /i 1 ;SAK: 1) ti^tfflgtS, tlft^^^T•^^77^' 

iRB : 4 4 m g (MIR*© 5 7 . 9%) 10 
LC-MS (EK73J&5) : m / z = 5 0 7 (M + H ) + , R,=3. 1 9^ 
[0139] 
MMM 7 7 

4- (4->7/7i;;V) -3, 6 fl,- 2 -**7- 1 - [3- (h'J7* 

*D*?-;l/) 7xx;l/] -1, 2. 3, 4-fh7tKD-5-ey = 
C ft 5 6 1 



4. 1 g (9. 2 5mmo 1) ©^il 1 4 ^ 1 0 0 m 1 ©l^/-;W:gif5. C 
<D®W.\Z, 7.MC j§».Lfc*BMfc:* U 7 h ( 2 5 «fi%) mWL 6 . 2ml (27. 6 m m o 30 

i) &in*/*o SjSig^ti^gST* i sisiiflttBfs. s^t, mic, *ic8#L;fc*» 

■ft*!l»i(25ll«)»|12. 4ml (55. 2 m m o 1 ) * AO A , K £ S 9fe Z 

2mmm.wt c ok u w$?x^;i/T'3i§]«tb-f?>„ ?j<ta^ 1 n 

, -/'JA(cJ;5A7A7avh7*7 7-f-li:J;oTiIt§, 

<&* : 1. 5g (iiiRl©3 9%) 

MS (EI) : m/z = 4 1 6 (M + H) + 

'H-NMR (300 MHz, DMS0-d 6 ): 6 = 2.0 (s, 3H) : 2.8 (s, 3H) I 5.5 (d, 1H); 7.6-7.8 ( 
m, 6H); 7.9(d, 2H) ; 12.6 (s, 1H) ppm. 40 
[0140] 




20 



[« 1 3 ] 



#^ 


«3t 




[%] 


(*») 


|M+HJ + 


78 




3 -try i?-n>*9 ;-/\> 


56.9 


3.45 (5) 


493 


79 


CN 

i ° ii r 


mmmi 1; 

2-t Ko^v-T-fe hT5 K*> 


61.1 


3.38(5) 


459 


80 


CN 

9H3 oT 


1; 

(;*?vu) *;^T^ K 


80.9 


3-5(5) 


487 


81 


CN 

H f f 

H a C^N^^ Q ^>^ 


HJfcm 1; 


56.2 


3.44(5) 


487 



10 



30 



40 



«3g 



R. l#l 



IM+HJ* 



82 



9"* jj I 



smwi 1 1 ; 

(1 -/<?/l>- 1H-. 



45.8 



Z87 (5) 




496 



83 




mmm 1 1 ; 



60.6 



3.7(5) 



496 



84 




1 1 ; 

2-(lH- 1.2,4 
b l J TV— 1 — (fr) 



67.1 



3.48 (5) 



497 



85 




mmm 1 1 ; 

(2-hydroxyethyl acetate) 



56.1 



3.98(5) 



488 



mm 



JM+HJ* 



86 



CH3 




Xttfll 1; 



34.6 



2.9(5) 



502 




87 




54.8 



2.86(5) 



487 



88 



On 




li 1; 

2-(l -tfnij i/^jU) 



562 



2.86 (5) 



500 



89 




*tt«7 7; 
2~(3-f y v^/U) 



58.9 



336(5) 



522 



[116] 



mm 



|M+HJ* 



90 



7; 

(3-f y *s-iV)*9 J— iv 



61.9 



3.64(5) 




91 




%W8W 7; 



53.6 



3.54(5) 



92 




CH 3 O 



7; 



54.6 



3.68(5) 




93 



CH3 




H*«7 7; 



66.6 



3.59(5) 




[SI 7] 



94 



95 



96 



97 




CF 3 






^(Y ^\ ^ ^CH- 




£ffi#J7 7; 



^56^7 7; 



%m\l 7; 
2-(lH-l, 2, 4 



mmw 7; 



4KS 



34.0 



61:5 



71.8 



53.2 



3.02(5) 



3.91(5) 



3.64 (5) 



4.12(5) 



1M+H| + 



510 



510 



511 



502 



10 



20 



30 



40 



[ii8i 





mm 




IRS 












l%J 


&m 


iM+Hr 


98 


CN 

H 3 C CH 3 X A 
HjC N O 


H16W7 7; 
— y da/ /U' 


25.9 


3.02(5) 


516 


99 




HJ6#J7 7; 


54.6 


2.98 (5) 


502 


too 


CN 


mmen 7- 9 

2-(l-fn|)^) 


55.9 


2.98(5) 


514 




\ Jk JL ^CH, 
































101 


CN 

6w 


7; 

( 2 - try v/^/u)^ * j *-a* 


67 J 


3.91 (5) 


507 



10 



20 



30 



40 



' y C <£JB£ ti5T;l/n-;l/ttH«cTfe D , -£JStt 0 . 4 m 1 ODMF©#tT 

[0141] 

HffifflJ 1 0 2 

x^;P 4 - (4-->7/7x-;V) -1- (3, 5 - ^ a n 7 x - - 
)]/ - 2 - * * V - 1 . 2, 3, 4 - f hv t Fd - 5 - If 'J 5 fy*)^^ ->7 - h 



lit 5 7 ] 
CN 



CH, 




7;l/ivTT\ 3 0. 8 m g ( 
) il^O . 5mlOJ ? *** , ' / 
y'/iH)*, 3 9 m g ( 0 . 3 
0 m g O h U * f- 3/ U ^ # 'J * 

8 o xt- 4 mmmft? s. 

% H PLC (iJ7i^: Ag i 
m m x 5 Omm, 5(im;S!iA 
* ; ^7?IV h : 0# 10% 
, 7 . 1 # 1 0 % A . 8 # 1 

i : a'5 o o (i i ; axa = 1 ) 

IR1 : 3 8 . 1 m g (SHUKS© 



0. 1 5mmo 1) ON — (3, 5-'^"7i-* 
4.03 9. 3mg (0. 3minol)©4-**5M 

^ 7 7 _ (trimethylsilylpolyphosphate) i: i: MC . 
D M S 0 £&*0 Lfc«K Jl©RjSS*»*iia^» 
lent Zorbax Extend C18 20 
: 7 -b h - h V ;K JS« B : * + 0 . l % ■ T >^ - 7 
A , 2 # 10% A , 6 # 9 0 % A , 7 # 90%A 
0 % A ; MM 2 5 m 1 /# : ifcft : 2 2 O n m I 



L C -M S (EI 
[0142] 

»M 0 3 



5 9%) 
: m/z = 4 3 1 



(M+ H) 



R , = 4 



1 4 # 



x^;l/ 6 - ;l/ - 4 - (3 
A,* a ^ 7 x - - l . 
5- h 



2 , 3) 4-nnFo-5-i;n^*^ , > 




3 0 6 mg (0. i5m.ol)OH-[3-(F'J7**D^*)7i=*]I 
jg* 0. 5m 1 <DV**Wt 0. 1 m 1 ©DM F4>©4 5. 3mg (0. 3mm.ol 
H3-^n^X7HtF, 3 9 mg (0. 3 m m o 1 ) Wf* 3-**V7 
^/7-FWtf90n,gO#'J'J>|xf;UXfMCava et a »" ; J ' 
Org. Chem. 3_±.. 2 6 6 5 (1 9 6 9 ) O * M CfE o T if fc E ■ ■ * * ft I fck 
feK 80-CTM 8BF«t:n5„ 2 0 0 F I ©DM F*»iObftft, CORES* W 
WIL^IRHPLC (A7i,:Nucleosi I 100-5 C18 Naut 



ilus 20rarax50mm 1 5(im; ®MA : 7-bb-h'J;K B : 7jc + 0 . 1 
; ^7 i^x y h : 0 ft 1 0%A, 25) 10%A^6# 90%A> 7» 90 
% A % 7. 1 # 1 0 % A , 8ft 10% A; ft 3 25ml/»;$l: 220nm; 
4X1:^ 8 0 0 (1 ! : &Affc : 1) £ ioTlStSo 4M?tA,f^577^ ->3 

Hi: 3 4mg (SiiiKS©50. 4%) 

LC-MS ( E I, : m / z = 4 5 0 (M + H) + , R t = 3 . 9 4» 

[0143] 

mmmi o 2 ©^kshcssct. soft^ft^Bats. 

[$19] 















#^§- 






[%j 




[M+HJ* 


104 




N —C 3 — ~ k p ^ -r- — >^E3^. 


iv. J; 


«J. DO V 


All 




0 1 


4 — n ti^OyCT /i/^P 




6) 
















H 3 C^N^O 












& 






















105 




N— (3^Fn7x^) gclSf; 


81.3 


3.61 
(6) 


427 




H,C^N^O 












































106 


F 




56.8 


3.63 
(6) 


400 


107 


h 3 c^n^o 

Cl N02 


N- (3-^Ft»7x^/V) JfciSf; 


69.5 


4.02 ( 
5) 


461 



[0144] 

IMj 0 8 

4 - (4->7/7ir;l/) - 6- ^^-;l/-2-^+V-l- [3 - (F'J7**D^ 

7i-W -1, 2, 3, 4-fh7tKntfiJ5^y-5-A;l't;>i 2 - > 

[ <b 5 9 ] 



CN 



NC 




9. 87g (48. 3mmo 1) ON - [3 - ( h »J 7 /V* u * f- )V) 7 x-)l~\ 
* 12. 68g (96. 6 8rarao 1) ©4 ->.77^>X7;Pf t F, 15g (96. 
68mmo 1) <D (2-->77lf;I/) 3-^*V7^/7-h ((2-cyanoethyl) 3-ox 
obutanoate)43 <fc 3 7. 5 g <9 # U 'J >^xf ;HXf 2 5 Om 1 OTHFtt'g 
WSltZo C©«*»*aWTTl 8 WHSUHflif S. SfiS T-^SH Lfcft, $&£X£T 

25g (aigiRa©l 00%) 
1 H-NMR (200 MHz, DHS0-d 6 ): S = 2.1 (s. 3H) : 2.8 (m, 2H) ; 4.2 (■. 2H) : 5.4 (d. 1 
H); 7.6 (m. 4H); 7.7 (in. 2H); 7.9 (m, 2H) ; 8.5 (d. 1H) ppm. 
[0145] 

mmm 1 o 9 

4 - (4-->7/7i-;l'). -6-^f-*-2-t+y-i - [3 - (b'J 7-;l/ * a 
f*)7is*] -1, 2, 3. 4 - r h 7 t Kn t: 'J 5 - 5 - h 'j^ 

[ it 6 0 ] 



CN 




0. 609g (1. 5 2mmo I ) ©ili 7 0 5: 6 0 m I O T H F (Ci§i L, 1. 2 
4g (1 2. 93mmo 1) © F + ->A;bt;-;l/X;P7 rt-T;!/)- F 'Jxf ;l/7> 
trH-N-^H^ ( (methoxycarbonylsul famoyl)-tr iethy lamnionium-N-betaine)^ 

9ltLT->^DD^^y/^^/-*igA| %ffl ^ ft . >1 ;j|,, ;:( j. 5 , !j5i:ii , D7h y 57 



IR1 : 2 4 9 mg (S^IR«©43%) 

'H-NHR (300 MHz, DMS0-d 6 ): 6 = 1.8 (s, 3H) I 5.4 (d, 1H); 7.7 (m, 4H) ; 7.8 (n, 2 
H); 8.0 (m, 2H), 8.4 (d, 1H) ppm. 
[0146] 

mmm 1 1 o 

x^;t/ 6-^^-4- (4--ha7x-;l/) -2-**V-l- [3 - ( h U 7 
)V*u*i-)l) 7i-)H -1. 2, 3, 4 -f- h 7 t Fa If U 5 Viz- 5 -*;l/# + S/ 

[ ft 6 1 ] 10 




20 



7. 84g (38. 4mmol) <£> N - [3 - (M)7*tn^f ;!/) 7 x x ;1/ ] S< fg 

> 5. 8 1 g (38. 4mmol)<D4- — hO^VXT^rt F, 5. Og (38. 4 

mmo 1) <DX^;l/ 3-^-+V7^/7-hi3<J;tfl 5 g<D#'J 'J>Slf ;HXr* 

% 1 0 0ml(0THFff,ia?t5 o C ©»^»*H.*T-e 1 8 ^iSS: 

fc^llAlc<fcS;kv2»*nvh^7^-{c£c>Tffi§!!-f£o 
HX» : 8 . 75g (lilRi©5 1 %) 

'H-NMR <200 MHz, DMS0-d 6 ): S = 1.1 (t, 3H);.2.1 (s. 3H) ; 4.0 (m, 2H) : 5.4 (d, 1 30 
H); 7.5-7.8 (m, 6H) I 8.3 (m, 2H) ; 8.5 (d , 1H) ppm. 
[0147] 

nmm 1 1 i 

5-7-bf ;l/-6-^f;l/-4- (4 — — F D7i-A) - 2 - # * V - 1 - [3- ( 
h'J7/l'*o^*) 7xx;l/] -1, 2, 3, 4 - f h 7 t Kn If 'J 5 
[ft 6 2 ] 




40 



0 . 4 0 7 g ( 2 . 
» 0 . 3 0 2 g ( 2 . 



Ommo 1) cD N — [3 - (hll 7/1'* a <?-/I/) 7 x - /I/] 

Ommo 1) 04--hn'?yX7;l'ftF 1 0. 2g (2. Om 50 



m o l ) <0 2 , 4 - ^y $ y -J * y i> <tt>* o . 4g(0#!)!)v8if;HXf;l/*2 0m 
IR« : 0 . 3 0 2 g (af^iR«€» 3 6%) 

'H-NMR (200 MHz, DHS0-d 6 ): 6 = 2.0 (s, 3H) ; 2.2 (s, 3H) ; 5.5 (d, 1H): 7.5-7.8 ( 
m, 6H); 8.3 (m, 2H) ; 8.5 (d, 1H) ppm. 
[01 48] 

an 

1 <7Mfc£% 1 OOrag, 1181 (-7j<fil%) 5 0 m g , h>)tD3-/I|» (?E 
S) 50mg, *!ie = *lfD!)Fy (PVP25) (BASF, Ludwigshaf 
en. Germany) 1 0 m g feitf ^f7 I) >lv^*5/') A 2 m g 0 
S£#Jfi* 2 1 2mg, E@ 8mm, i&f¥8 1 2mm„ 

mm 

SttfiR3K a*i3J:tf»l»«!)S-&**, 7}<{Cfgfr Lfc 5 % P V P miS. (m/m) fSfi 
(tt5. mm*. &1/>T% 5#.H. Xf7'J>f-7^*->^Aiig^tS„ 

(moulding force)«. 1 5 k N T* & § „ 

[0149] 

MA 

l <D{fc£% lOOOmg, i?/-;M96%) 1 0 0 0 m g . a ->*y;P ( R h 
od i ge 1 (*?y $ y rf A (FMC, y ;WS - 7 , USA) ) 400mg*3«fcl5 
7j< 9 9 g „ 

*&WIC iSft^ftl 1 Hl7>©S^il 0 Omgti, 10 ml Crg P ffl M M ?R C <fc o T H 
nyyA/tfSitiatS (swelling) ST', * & 6 m M gt It 3 . 
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